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Preface 


Last year, for the first time, the Communications Research Advisory 
Board made public its annual report to the Department of Commu- 
nications in the interest of promoting a greater understanding of 
the issues involved in publicly funded communications research in 
Canada. This 1979 report is being made public for the same reasons. 


The Communications Research Advisory Board (CRAB) was 
appointed in 1974 to advise on the research program of the federal 
Department of Communications. Its members, distinguished 
experts in the fields related to communications, are appointed by 
the department for terms not normally exceeding three years. 


The mandate of the Board is to advise the Department of Commu- 
nications on the quality, management, and relevance of its research 
program to departmental goals. It also recommends measures to 
improve co-ordination with similar programs in industry, uni- 
versities, and elsewhere in government, and offers advice on 
matters specifically referred to it by the department. 


February 13 1980 


Mr. Bernard Ostry 

Deputy Minister 

Department of Communications 
Ottawa, Ontario 


Dear Mr. Ostry: 


On behalf of the members of the Communications Research 
Advisory Board, I have the honour to submit herewith the 
report of our Board for 1979. 


As agreed when I accepted your invitation to serve again 
this year, this will be my last report. It has been my 
privilege to lead CRAB's efforts since its beginning four 
years ago and I hope that our recommendations have been useful 
to you and to your department. For my part it has been a 
great experience in every respect and I would like to express 
my appreciation for the confidence you and your department 
have placed in my efforts during this period of extraordinary 
development in communications. 


As I leave, I am more than ever conscious of my indebtedness 
to all those who, as members of the Board, have so freely given 
their time, expertise and good will to what is after alla 
challenging exercise in collegiality. 1 am particularly grateful 
for their cooperation and patience in making my job as chairman 
so pleasant and rewarding. 


Sincerely, 


Jppbonse Came 


Alphonse Ouimet 
Chairman 

Communications Research 
Advisory Board 
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In Memory 


Dr. John Chapman 


All members of the Board were saddened to learn of the 
unexpected death of Dr. John Chapman. 


As The Globe and Mail said about him in a special 
editorial October 19, 1979 “Canada is not up among the 
leaders of many of the technological frontiers. It is in 
space communication, and in great measure because of 
the work of Dr. John Chapman. ...Canada does not 
always know its heroes.” 


We were among the privileged to know him. He was an 
outstanding scientist and public servant. Our deepest 
sympathy is extended first, of course, to his family but 
also to those colleagues who worked with him and 
shared in the success he achieved. 


The Communications Revolution 


Society is in the midst of a technological revolution in commu- 
nications and information processing that is having an impact that 
may well be as great as if not greater than that of the industrial 
revolution of the 18th century. New markets are appearing while 
others become obsolete. Respected organizations suchas Arthur D. 
Little, Inc. predict that sales for optical fibres and the components 
associated with them will exceed one billion dollars within five 
years. North American sales for word processors are expected to 
double that amount by 1982. Japanese and U.S. industries are 
engaged in a major struggle for supremacy in the manufacture of 
large-scale integrated circuits. The non-technical Saturday Review 
predicted in June 1979, that America would be operating 10,000,000 
microprocessors by 1980. 


While there is no agreement that accelerating automation will 
necessarily increase unemployment in the communications sector, 
there is a growing consensus that there will be at least a substantial 
degree of disemployment as electronic. funds transfer, electronic 
mail and other economically attractive services are introduced. 
Canadians will need to acquire new skills to meet the needs of a 
changing market place. Entrepreneurs will have to recognize and 
exploit new opportunities. Above all governments, both federal 
and provincial, will have to provide incentives and the appropriate 
regulatory and policy environment if this country is not to be a 
major loser in the highly competitive contest that is evolving so 
rapidly. 


It is not only in the high technology and industrial areas that 
Canadians will be affected. Broadcasters, both public and private, 
have serious difficulties now in competing with an almost over- 
whelming number of expensively produced programs from abroad 
which blanket our major population areas. The new communi- 
cations technologies, if not introduced within a social policy 
framework designed to serve the needs of all Canadians, could 
dangerously fragment a market which, compared to the USA, is 
relatively limited. This would make even more difficult the task of 
encouraging an increased number of high quality Canadian . 


productions which reflect the interests and aspirations of this 
young but complex nation. 


We were pleased to observe that the nature of the revolution has 
been identified and articulated by the senior officials of the 
Department of Communications. Their pioneering efforts in space 
technology and videotex are cases in point. Despite a change in 
government during the year, the ministerial position has been 
consistent. The Deputy Minister has warned in numerous public 
statements of both the dangers and opportunities inherent in the 
many challenges contained in the many complex changes faced by 
Canada. 


Unfortunately, this concern does not seem to be generally shared. 
Existing Canadian policies do not encourage innovation. There was 
general agreement that modern industry is a complex system—and 
since it is a system it is not generally practical to isolate segments 
for independent study leading to the setting of policies. The point is 
an important one and one that we will come back to later in the 
report. 


The word “revolution” in this section was used advisedly for it not 
only connotes change it also implies rapid if not violent change. The 
impacts of the revolution to which we refer are major. They include 
product innovation, process innovation in industry and process 
innovation in the service sector. The first relates to the change from 
mechanical to microelectronic elements, the second to significant 
modifications within the work place, while the third implies a 
reversal of the employment growth trends in the service sector of 
the 1960’s and the 1970’s. 


The employment and cultural development implications are 
serious. Policy makers, at all levels of government, must come to 
grips with questions such as optimum industry structure, the 
consumer interest, vulnerability, employment, energy and sover- 
eignty if we are to ensure our economic and social survival. As the 
Science Council of Canada said in 1978 “We do not have the luxury 
of time.” 


The Role of the 
Department of Communications 


While we understand that our primary responsibility is to comment 
on and make recommendations related to the research activities of 


the department, and much of this report will in fact be devoted to 
that objective, we believe that to be effective our remarks and 
recommendations must be considered within the context of the 
overall role of DOC. The Deputy Minister in his response to the 
Board's previous report said “... the subject of mandate, organiza- 
tion, policy frameworks and the place of research in those frame- 
works, should be given attention by the Board each time it meets 
since to do otherwise is like pouring wine without checking that the 
glass is there to receive it.” Certainly we concur with this 
suggestion. 


Canada faces a decade of both dangers and opportunities. 
Communications, in a broad and general sense, is at the core of the 
new information based society. It is imperative, then, that there be 
a focal point in government to which concerned Canadians can turn 
for the policy decisions and the research support so urgently 
required. 


During the excellent series of briefings we received this year the 
objective of the department was described as follows: “To foster 
the orderly development and operation of communications for 
Canada in the domestic and international spheres’. Specific areas 
referred to included: optimum systems architecture; role and 
responsibilities of TCTS and record carriers, CATV companies; the 
complex relationships between federal and provincial govern- 
ments; standards; the industrial role and ownership of information 
suppliers. 


While we do not disagree with the above there was a general feeling 
that the department should take a broader view of its mandate. The 
overall policy picture is fuzzy. The government must do everything 
in its power to ensure to Canadians individually and collectively 
the provision of the best communications services possible within 
the technological, economic and cultural resources available and to 
keep related industries in the forefront of the international market 
place. This is clearly the role of the Department of Communications 
and can best be accomplished through a strong department clearly 
designated as the lead agency responsible for overall policy 
development. 


In interpreting the above statement, we understand government to 
include both the federal and provincial levels, but until powers are 
delegated or constitutionally changed the federal level obviously 
must play the leading role. We would also like to stress that “to 
ensure... the provision of ...” is not the same as “to provide”. The 
latter sense would widely involve government in actual operations 
which we believe would be unwise. The words “individually and 
collectively” were used to recognize that in telecommunications 
there are both individual and collective rights and needs which are 
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not necessarily the same and which may at times actually be in 
conflict. 


In the rapid and complex context of the communications revolution 
only government can establish the clear policy framework and the 
economic climate in which private enterprise can flourish without 
being exposed to unreasonable risk. Obviously the responsibility 
of the government and the Department of Communications in 
telecommunications can only be exercised by keeping ahead of or at 
least in step with national needs through research, long term 
planning, policy formulation, and leadership. 


As Walter Light commented to the 1979 meeting of the Electrical 
and Electronic Manufacturers’ Association of Canada! “Canadians 
have led a very sheltered life for the past few decades. They have 
become, in many respects, quite insular and removed from what is 
going on in the international market place.” He quotes some telling 
figures. Of industrial R & D Japan subsidizes 90 per cent, West 
Germany 80 per cent, France and the United States 60 per cent, 
Great Britain 50 per cent, Sweden 45 per cent and Canada 12 per 
cent. He added that: “The Canadian total does not include the 
impact of tax credits and therefore is slightly higher, but the total 
does accurately reflect the difference in past Canadian government 
attitudes and philosophies and those of our international com- 
petitors’. 


The Business Council on National Issues and the Canadian Manu- 
facturers’ Association argue for a tax incentive rather than grants 
in their report on industrial R & D in Canada. But they add a salient 
point. Present actions of foreign government limit Canadian access 
to markets in electronics and communications, while Canada 
appears reluctant to take similar steps to protect its own markets. 


It is perhaps not sufficiently understood how difficult it is to 
innovate in today’s market. There is an urgent need for specific data 
on the start-up problems for new ventures in the field of com- 
munications. Recent studies in the United States indicate periods 
averaging eight years before profitability is achieved for typical 
new ventures. Without such data for Canadian ventures it is 
difficult to develop policies fostering innovation. 


Uncertainty in Canada’s regulatory environment is also hindering 
the development and introduction of new and improved services. In 
the absence of a definition of new service categories that are 
non-regulated and competitive, regulated but competitive, or mono- 
polistic it is not surprising that Canada’s potential for new 


1 Light, W. F. (1979). Attitudes, The Real Challenge of the 80's. Electrical and 
Electronic Manufacturer's Association of Canada. 


technology, high risk ventures and associated capital projects is 
not being realized. The lack of policy direction and regulatory 
ground rules has had a dampening effect on the planning and 
development of promising new service areas and the extension of 
improved communications services. 


In short, then, we see a broader role for the department. Its 
objectives should continue to stress research but it must also 
include greater emphasis on the role and importance to Canada of 
traditional services such as broadcasting and telephony, and onthe 
development of the appropriate communications policies for 
recommendation to the government. These policies must recognize 
the challenges associated with the communications revolution 
—tfor Canada, and for Canadians as consumers, producers and 
manufacturers for both the national and international market 
places. 


Planning and Its 
Relation to Research 


Last year we stressed the importance we attached to the policy and 
planning function of the department and recommended that con- 
sideration be given to ways in which it could become more closely 
integrated with the research program in terms of both organization 
and personnel. While we recognize that such changes often create 
problems, we feel that the need is even greater this year because of 
the revolutionary changes the communications industry is 
experiencing. 


To underline our concern we point out that it is doubtful if the 
“watershed” policy decisions by Bell Canada and Northern Tele- 
com to go digital in the Sixties and Seventies could have been taken 
without a high degree of co-operation and co-ordination between 
planning and research. We are convinced that if a similar relation- 
ship between those two functions could be achieved within DOC 
that significant benefits would accrue. 


Long range plans do exist within sectors, and these, as seen from 
the perspective of Space and Research, have contributed to much of 
the success that has been achieved in the satellite and videotex 


projects. What has been missing are the critical interrelationships 
between sectors and the overall planning of the department. As one 
of our members pointed out, planning is a process. It is acontinuum 
involving a variety of individuals witha variety of responsibilities, 
many more, for example, than the analysts and comptrollers— 
important as these two groups are. As another member put it”... 
the single most important issue which is to set out clear government 
policies regarding the development and commercial exploitation of 
all the business which will be created by this information revolu- 
tion [has been ignored]. No business man... would risk his money 
on projects which would never lead to commercialization. However 
a lot would... fund high risk projects if they knew they would be 
allowed eventually to benefit.... Every day which goes by 
without a statement of policy works against a strong communiCa- 
tions industry in Canada and allows foreign competitors to take the 
lead.” 


We were naturally gratified, therefore, to learn that the Deputy 
Minister has established a Planning Secretariat and that he had 
specifically charged it with the responsibility of setting up and 
managing a process (italics ours) for establishing and reviewing 
the overall goals and priorities of the department. This is an 
important step. We were also pleased to see the evaluation and 
monitoring component included. 


It is in this context that we would also like to stress the importance 
and need of social and economic research of the highest quality. The 
fate of new technologies, however desirable, depends largely on the 
degree to which the public will accept them. We cannot over- 
emphasize the need for market-oriented research directly related to 
special projects within the Research Sector. As the Deputy Minister 
so correctly pointed out in his response last year “... coordination 
must be accepted as a daily fact of life.” We do recognize however 
the enormous contribution that the Research Sector has made to 
technological innovation. We encouraged the initiatives last year, 
and we do so again. 


Technology Transfer 
and Industrial Strategy 


The need for the development of an industrial strategy for fostering 
a strong Canadian presence in communications should receive 
continuing emphasis, as proposed in last year's report. 
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We have been stressing throughout this report the overriding 
importance of the policy setting role of DOC. Key to the process of 
setting strategy is a list of policy items upon which DOC intends to 
make policy recommendations. This list is then the platform on 
which the research program can be set. The industrial strategy and 
hence supportive technology transfers can in turn be built upon the 
research program. 


We feel that successful industry can evolve under almost any set of 
self-consistent and stable policies. Unclear policy guidelines or 
rapidly shifting guidelines are a great disincentive to industry. 
Again, we see the importance of enunciating policies. 


Given appropriate and published criteria, such as regular assess- 
ment and duration of support, the “chosen instrument” approach 
has much to recommend it. Using the broad brush economics of 
likely market size, tariff structures, likely efficiencies and financial 
structure, a chosen instrument can be supported initially through 
government procurement of the initial product. To the extent 
posssible, field trial equipment should be Canadian made so as to 
foster Canadian manufacturing experience early in the life cycle of 
the proposed product. Currently the time interval between develop- 
ing a plan and its implementation would appear to be too short to 
allow for maximum participation by domestic industry. 


In our efforts to implant communications related products into 
Canadian industry, we should also encourage important segments 
of the component supply industries. Specifically, communications 
projects could indirectly support an evolving Canadian silicon chip 
industry — the custom large-scale integrated circuit in particular. 
There is also an opportunity to support and develop a Canadian 
optical fibres manufacturing capability. Segments of the evolving 
office communications industry should also be supported as a 
result of technical work undertaken in support of the development 
of policies in this area. In general, we would urge the department to 
ensure that as many members of the Canadian industrial commu- 
nity as possible be involved in the discussion of such new 
opportunities. 


An overriding consideration in the generation of industrial enter- 
prises is their ongoing ability to compete in world markets. For both 
large and small companies, the support available in Canada for up 
front investment in R & Dand capital must be comparable with that 
available to companies established in countries which are likely to 
be our competitors. This does not say that the form of assistance 
available to Canadian owned companies must be identical to that 
available in other countries, each of which has a somewhat 
different social and financial infrastructure. However, the net 
effect must be to be competitive on a world wide scale. Although 


such a distinction will not hold in all cases, in the Canadian 
situation large companies should be supported through tax incen- 
tives for research and development, but some specific support 
programs may be appropriate for special projects entered into by 
promising small enterprises. 


An interesting viewpoint on the subject of technology transfer (in 
relation to the problems of the Third World) has been provided 
recently by Rodney W. Nichols, Executive Vice President of the 
Rockefeller University, New York and a member of the UN 
Advisory Committee on the application of Science and Technology 
to Development’. He states that: 


Technology transfer almost always conjures up wrong 
images of packages of know-how being identified 
cleanly, transported around tidily, opened up easily, and 
used efficiently. The phrase ought to be abolished, for it 
never clarifies anything. It compresses too much into a 
code which scrambles many of our messages. The crucial 
issue is to recognize how much work, over a long time, is 
needed to build up a technical base where now no such 
base exists. 


Most technology is available at low cost from open 
sources, but it must be sought with a sharp awareness of 
what is needed. 


Dr. Nichol’s comments are applicable to Canada. A good deal of 
“technology” is already available in Canada at low cost. This can be 
confirmed by visiting the NRC grantees in Canadian universities. 
Our Canadian problem is not that we lack the technical base in 
industry, but that we lack the new ventures capable of exploiting 
what is already being developed. 


The Science Council Study, Number 24° was helpful in showing 
how technology transfers have been accomplished in the past, not 
only from government laboratories but from universities and from 
other countries. We need to re-examine the problems associated 
with making such transfers successfully. As Nichols points out, 
there are critical uncertainties, including gaps in our knowledge, 
that complicate policy-making even when it is well informed. 


2 Nichols, Rodney W. (1979). For want of a nail? Technology in Society, Vol. 1, 
No. 2, Pergamon Press Ltd. New York. 


3 Science Council of Canada (1975). Technology Transfer: Government Lab- 


oratories to Manufacturing Industry. Science Council of Canada, Report No. 24, 
Information Canada. 


Department of Communications 
Research Program 


As mentioned earlier in this report the Board received a com- 
prehensive set of briefings regarding the nature and extent of the 
current activities of the Research and Space Sector. The list of 
topics either covered in material distributed in advance or dis- 
cussed in the meetings was impressive both in scope and detail. 
They included: Telidon, Office Communications, Optical Com- 
munications Program, Rural Program, Mobile Radio, Image Com- 
munications Systems, Data Networks, High Frequency Commu- 
nications, Propagation Studies, New Spectrum Usage Techniques, 
Radar Systems, Space Segment Industrial Policy, Satellite Ground 
Station Policy, International Space Activities, David Florida 
Laboratory Management Options, Chosen Instrument Policy, 
Direct Broadcast Satellite Experiment, Tele-education, Tele- 
health, Public Service, Community Communications, TV Broad- 
casting Distribution and Anik 3 Pilot Projects. 


It is impossible, given the time available, to comment on all of these 
subjects. Nevertheless the members appreciated the open manner 
with which often difficult and sensitive matters were dealt. There 
are some points we wish to make which we hope DOC will find 
helpful and constructive. 


In general we were dismayed to learn of the erosion of Canada’s 
share of the telecommunications market. To see our trade balance 
for equipment in this area fall from a positive 70 million dollars in 
1970 to a negative 100 million dollars in 1978 is disturbing. While 
we have done relatively well with regard to telephones, we did not 
capitalize on the public demand for CB radios. Obviously the 
Department of Communication cannot be blamed for Canadians’ 
lack of initiative in this area, but it reinforces our argument for the 
need for planning and market-oriented research and is a timely 
warning not to neglect potential areas of growth in videotex, optical 
communications, office communications, mobile telephones and 
other high technology communications areas. 


(1) Telidon 

The Department of Communications has done an outstanding job in 
the development of Telidon. It is an excellent technology which 
presently leads the world. The fact that it can transmit its data by 
any one or all of broadcast, cable or telephone is an obvious 
advantage. Certainly the unique graphics capability justifies its 
claim to be a “second generation” videotex system. However, it 
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lacks the market base necessary to secure itself internationally. 
DOC should explore the possibility of encouraging the federal 
government to become an information provider, using its own 
considerable resources of material, thereby creating a substantial 
data base for the system. 


In addition, DOC should examine the environment in the United 
States with the object of ensuring the adoption of standards for this 
type of technology so that Telidon will have a place in that critical 
market. Such action will probably imply that the question of 
interfaces with a large variety of existing data bases and other 
systems will become a priority research requirement. The system 
that can provide the maximum flexibility of access by both 
information providers and users will be the one most likely to win 
out in the end. Whether this implies a single or a modular terminal 
requires further study. 


The establishment of the Canadian Videotex Consultative Com- 
mittee was an important step. We hope that they will be able to 
bring in their recommendations on technical standards, informa- 
tion providers and the range of options that the technology will 
support at an early date. The setting of standards will aid designers 
and manufacturers in the development of suitable terminal, com- 
puter and carrier hardware. 


While we recognize that field trials are critical to the successful 
development of new technologies such as videotex, and that they 
should not be unnecessarily hampered by the conventional regu- 
latory process, we also recognize the need for all interested parties 
to be informed of the opportunities for participation well in 
advance of the proposed trials. 


(2) Mobile and Radio Systems Program 

We noted that the recent reallocation by DOC of frequency bands to 
mobile communicators not only should relieve congestion but also 
provide an opportunity for the orderly development of a national 
system designed to meet the needs of a country whose population 
density is relatively small. We were glad to see that private capital 
will be available along with public investment. Hopefully there 
will be an opportunity to develop a viable Canadian industry in a 
market which has been for so long dominated by the United States. 
We were concerned, however, that the objective of doubling the 
present domestic share of 10 per cent may be too low given the 
enormous potential for growth in mobile radio. 


(3) Rural Services 

The efforts of the Department of Communications to improve 
communications services inrural areas are an important part of its 
primary role. Nevertheless, its specific activities have tended to be 
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diffused. It was suggested during the discussions that the promo- 
tion of an integrated service in rural areas along the lines of efforts 
in the United States (e.g. REA) would prove to be more successful. 
In order for rural areas to become attractive sites for the develop- 
ment of new technology, larger market bases must be developed in 
communications services. Therefore, the department should con- 
sider ways and means of providing federal incentives or appro- 
priate rate adjustments for the development of communications 
services (perhaps on the DREE model) in concert with the various 
carriers who would provide the services. 


We agree that the approaches should not be fragmented and that 
there is a need for a national strategy. The long range economic 
importance of primary industry products in a world of rising 
resource scarcities is quite clear. We believe that after three years 
of research the department has the necessary information to 
articulate the strategy and recommend it to those with the respec- 
tive jurisdictional responsibilities. 


(4) Optical Communications 

We referred earlier in this report to the importance that we place on 
fibre optics as a major growth area. DOC has played an important 
role not only in tracking developments in this relatively new 
technology since 1970 but also in funding longer term research 
projects that could only be carried out by a few of the major 
multinationals. 


In addition, in cooperation with the Canadian Telecommunications 
Carriers’ Association, the sponsorship of a relatively sophisticated 
field trial in Elie, Manitoba, is a most interesting experiment. The 
level of activity in fibre optics is encouragingly high in this country 
with cable companies, many of the provincial systems, as well as 
Bell Canada, Canadian Pacific and others, actively engaged, but 
Canada’s tenuous lead in this technology needs to be nourished by 
appropriate government policies. We were pleased to note that the 
Clyne Committee urged initiatives and support of this promising 
infant industry. 


(5) Digital Television 

Eventually, there will be a demand for a blend of information 
provided by videotex systems and television. While at the present 
radio spectrum saturation is an inhibiting factor in the introduction 
of digital television transmission, the future availability of vir- 
tually unlimited band width at low incremental cost through the 
use of optical fibres promises a ready solution to the existing 
problems. 


We were pleased then to learn that the Research Sector is planning 
to work closely with Canadian industry to develop means of 
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providing digital television pictures compatible with the standards 
established for Telidon. We hope that a broad spectrum of industry 
interests will be informed of the possibilities inherent in this new 
development. 


Space Program 


The DOC briefings indicated that there were a number of govern- 
ment departments interested in space and satellite matters. It is 
understood that an Interdepartmental Committee has been in 
existence for some time. Nevertheless, suppliers and manufac- 
turers continue to express concern about a lack of focus in this field. 


There are both advantages and disadvantages associated with the 
establishment of a separate space agency. Certainly an agency 
would give this most important area the focus which it presently 
appears to lack. On the other hand, if the elements concerned with 
space were removed from DOC, then there is a real possibility that 
the research centre might lose that critical mass which is essential 
to its success. 


Because of these problems we recommend that the various elements 
concerned with space within the Government of Canada be re- 
examined in consultation with industry and the other government 
departments involved with the objective of considering whether or 
not they might function more effectively under a single jurisdiction. 
This might take the form of a space agency, a space council or a 
special division of some administrative unit probably but not 
necessarily within DOC. 


In addition, it was felt that the space program should broaden its 
emphasis to stress the earth segment for Canadian hardware 
development. While pilot projects in the area of health, education, 
etc., are important there was a feeling that business communica- 
tions has been neglected. In the United States, Satellite Business 
Systems, for example, is expected to spend about 100 million 
dollars to develop its satellite system. A substantial research effort 
will be required to develop Canadian capabilities with respect to 
the earth segment for these new services. 
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Other Issues 


There are a number of policy issues which relate directly or 
indirectly to the research program. They include the follow-up to 
the World Administrative Radio Conference, de-regulation, growth 
in competition in the delivery of telecommunications services, 
jurisdictional issues and direct reception and distribution of TV 
programs from US satellites. We have not had an opportunity to 
discuss all of these fully during this series of meetings. We have 
selected three topics however, for special comment, as a result of 
discussion. 


(i) Transborder Statellite Transmission 

One of the most pressing areas of concern related to problems 
connected with transborder satellites appears to be a lack of policy 
and at the very best an unwillingness to enforce such regulations as 
presently exist. 


Continuing uncertainty regarding policies related to transborder 
satellite transmission will adversely affect the cultural and indus- 
trial sovereignty of Canada, the viability of Canadian broadcasters 
and cable companies as well as that of the Canadian satellite 
system itself. 


(ii) The Carriage/Content Dilemma 

This question was addressed by the Clyne Committee. The ques- 
tion is whether it is desirable that the participation by acompany in 
the carriage of signals should exclude it from the business of 
programming and vice versa. Or is there a dual role? 


We recognize that the question is difficult and that the Minister has 
put forward a set of objectives and guidelines to the CRTC to guide 
them in the hearings planned for satellite distribution of television 
programming and the question of the introduction of Pay TV in 
Canada. We believe that the time is appropriate, but we also urge 
that any decisions made recognize the complexity of the services 
which could be offered. In an information society the opportunities 
for abuse are great. Whoever controls both the content of the 
message and the method of transmission is in a position of unique 
power. If information bases are centralized and distribution facil- 
ities are limited, as the market will inevitably dictate, then the 
concept of freedom as we know it is seriously threatened. The 
question regarding the content (the message) and the container (the 
carrier) is fundamental and urgent. It requires resolution. 
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If there were specific policies on these points they would provide a 
sound basis for a communications infrastructure in which the 
traditional carriers, the cable companies and the broadcasters 
could work together with better productivity than is now devel- 
oped through the present adversary approach. 


(iii) Federal-Provincial Relations 

We endorse the recent moves towards greater co-operation between 
the federal and provincial governments and the private sector 
‘n the field of communications. It is important that the provinces 
contribute to the development of new communication policies in 
a meaningful way in order to ensure that the services provided 
will meet the diverse needs of all Canadians. This is particularly 
true with respect to those areas which are traditionally and 
constitutionally within provincial jurisdiction. In addition to the 
guidelines and objectives referred to in the previous paragraph, we 
also understand that working groups have been established to 
review Canada’s technological capabilities in areas such as space, 
fibre optics, interactive TV and microelectronics. 


It is equally important, however, that such co-operative efforts 
acknowledge that communications have a national perspective and 
are subject to international arrangements. Given the present level 
of technology the national interest must be paramount. 


Conclusions 


The meetings held this year were particularly interesting. We 
enjoyed working with staff members who, as we mentioned earlier, 
were always knowledgeable, open and co-operative. Needless to 
say the time spent with the Deputy Minister was particularly 
valuable. The experience of working on this Board has enriched our 
own knowledge and experience. 


In conclusion we would like to point out a few of the recom- 
mendations contained in the text of this report for special emphasis. 


1. Policy makers at all levels of government must come to grips 
with questions such as optimum industry structure, consumer 
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interest, vulnerability, employment, energy and industrial and 
cultural sovereignty which relate to a communications and in- 
formation revolution. 


2. DOC must take a broad view of its mandate. It must place 
greater emphasis on the development of appropriate policies 
related to the communications revolution. 


3. DOC should be designated as the lead agency responsible 
for policy development with respect to communications. 


4. Greater emphasis should be placed on critical inter- 
relationships between sectors in the overall planning of the 
department. We hope that the new Planning Secretariat will prove 
a valuable facilitator in this regard. 


5. There is a need for further development of high quality 
economic and social research including market-oriented research 
to complement the excellent work being done within the Research 
Sector. 


6. To the extent possible, field trial equipment should be Cana- 
dian to foster Canadian manufacturing experience early in the 
life cycle of the proposed product. Currently the time interval 
between developing a plan and its implementation would appear 
to be too short to allow for maximum participation by domestic 
industry. 


7. Support available in Canada for R-& D and capital must be 
comparable with that available to companies established in coun- 
tries likely to be our competitors. 


8. Although such a distinction will not hold in all cases, it 
seems likely in the Canadian experience that large companies 
should be supported through tax incentives for R & D but that 
some specific support may be appropriate for special projects 
entered into by promising small enterprises. 


9. DOC should explore the possibility of encouraging the federal 
government to become an information provider, using its own 
considerable resources of material, thereby creating a substantial 
data base for the Telidon system. 


10. A priority research requirement for Telidon will be to develop 
the interfaces necessary to ensure access to the large variety 


of existing data bases and other systems. 


11. To ensure that rural areas become attractive sites for the 
development of new technology DOC should consider ways and 
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means of providing incentives for the development of services 
in concert with the various carriers. 


12. The various elements concerned with space within the Govern- 
ment of Canada should be re-examined in consultation with in- 
dustry and other government departments involved with the objec- 
tive of considering whether or not they might function more 
effectively under a single jurisdiction. This might take the form 
of a space agency, a space council or a special unit probably 
but not necessarily within DOC. 


13. The space program should broaden its emphasis to include 
the earth segment for Canadian hardware development. 


14. The “chosen instrument” policy is supported, provided there 
are appropriate and published criteria, including regularity of 
assessment and duration of support. 


15. A substantial research effort is needed in Canada to develop 
Canadian capabilities in the area of business communications. 


16. Policy is urgently needed with respect to trans-border satel- 


lites, the respective federal-provincial roles in communications 
and the carriage/content dilemma. 
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Government Gouvernement 
of Canada du Canada 


Deputy Minister of Communications Sous-ministre des Communications 


Ottawa K1A 0C8 


Mr. Alphonse Ouimet 

Chairman 

Communications Research Advisory Board 
227 Lakeview Avenue 

Pointe-Claire, Quebec 

HIS 4C8 


Dear Mr. Ouimet: 


I think that you and your colleagues on the Communications 
Research Advisory Board are already aware of the many initiatives in 
the department which your 1978 report provoked. Some of these have 
been exploratory, others catalytic, still others have involved 
substantial commitments of public funds. 


Without attempting to be exhaustive, I might mention a few o 
these initiatives. A precedent has been established in assisting th 
development of a prime contracting capability in Spar Ltd. In two 
short years since the first Delta meetings on new services, and less 
than that since the 1978 report of your Board, we have passed from 
words to action in the experimental introduction of new services. W 
will be making substantial matching investments with industry ina 
fibre-optic rural field trial in Elie, Manitoba and in the Telidon 
program for new services. In mobile radio telephony and record 
communications, we are well into the detailed planning of similar 
joint initiatives. It is satisfying to be able to say that the 1978 
CRAB report has not gathered dust. 


When I first met your Board, it was shortly after I arrived 
in the department. I can admit without apology that, while I sensed 
then that there was scope for initiative and improvement, I did not 
imagine how much. I therefore delayed this response to a time when 
the early consequences of several of our initiatives could be evalu- 
ated. It would have been premature had I tried to reply earlier in 
the year as has been the custom in the past. 


While the Board focussed primarily on technological transfer 
and industrial development in its 1978 report, it also discussed 
departmental organization, mandate and policy frameworks. These 
are important matters. We are acutely aware of the need for 
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co-ordination with other departments and agencies. While I agree 
with your view that "“DOC's prime concern is with the purveyors of 
communications, not the purveyors of hardware", the exact 
partitioning of responsibilities is complex. To begin with, the 
purveyors of content must be added to the mix. They depend on the 
“purveyors of communications" to reach the general public, but the 
department has few direct responsibilities for the policies which 
govern information production and dissemination. In turn, the 
viability of the "purveyors of communications" is strongly influenced 
by the capacity and technological adaptability of their suppliers. 
These issues are of concern to the Department of Industry, Trade and 
Commerce. On the other hand, the viability of the "purveyors of 
hardware” is critically dependent on research and development, for 
which the department has a mandate. So interdependent are the issues 
in the communications field, that this co-ordination must be accepted 
as a daily fact of life. 


In my opinion the subject of mandate, organization, policy 
frameworks and the place of research in those frameworks, should be 
given attention by the Board each time it meets, since to do 
otherwise is like pouring wine without checking that the glass is 
there to receive it. In particular, the department is endeavouring 
to give “increased priority in the research program" to “social and 
cultural implications of technology”. Your comments as to how well 
we are succeeding will be most welcome. 


I would now like to address the three key sectors of the 
report titled respectively “Technology Transfer", "Industrial 
Strategy”, and "Elements of the DOC Research Program”. 


Technology Transfer 


Your remarks under this heading of your report concerning 
items (2) transfer of personnel to enterprises with the transfer of 
technology, (3) start-up periods for high technology companies, 

(4) the high risk of new ventures and (5) need for an active role in 
the financial affairs of a company, are welcome confirmation of 
lessons the department has learned in its short lifetime. A number 
of companies have now made it past the critical start-up period 
thanks to government action in these areas. A half dozen examples 
(SED, MDA and IMDI, AES, Norpak, CANSTAR, Spar) come to mind of firms 
which have become autonomously successful. Any one of these might 
have floundered had support terminated too early, had risk capital 
not been marshalled and, to a lesser extent, had personnel transfers 
not occurred. By the same token, I think that initiatives which are 
not successful should also be recognized and that if an enterprise 
shows no signs of making it in five years or so - due to any number 
of reasons — support should be reconsidered. I would interpret your 
remarks in item (8) with respect to “unrealistic expectations” as 
Supporting that proposition. 


The question of “chosen instruments" —- item (6) - is one on 
which I would like to solicit supplementary views from the Board. A 
precedent has already been established in this respect in connection 
with communications satellites. It is abundantly evident in this 
case that the size of the market, and the magnitude of resources 
required to exploit it, offer no alternative to the chosen instrument 
option. 


However, the government is not in a position to choose 
instruments in other areas. Some of the examples are the cable 
industry and its suppliers of coaxial cables, CATV electronics and 
satellite ground stations; the record carriers and their suppliers of 
teletypewriters and electronic equipment generally; and the broad- 
casting industry and its suppliers of transmitters and studio equip- 
ment. 


In these areas, the “chosen instrument principle" would imply 
vertical integration, explicit or implicit, of carriage with equip-— 
ment manufacture and research and development. The Bell/Northern/ BNR 
complex is an outstanding example of the success of this formula. 
There are variations of this formula in Japan and Europe. At the 
same time, vertically integrated companies draw fire from a substan- 
tial sector of public and business opinion. When the national market 
is only large enough for one enterprise, the alternative to a chosen 
instrument or vertical integration is very clear - it is the branch 
plant. I would therefore be pleased if the Board were to elaborate 
its views concerning the "chosen instrument” principle as it might 
apply to the communications carriers over which the department might 
exercise some influence and for which it might bear some responsibil- 
ity but over which it has no control as to procurement. 


Is it your view, for example, that the privilege of a regu- 
lated monopoly should carry with it obligations to the economy in 
general, to domestic manufacture and to the creation of employment? 
Should such institutions be encouraged to vertically integrate or 
otherwise ally themselves with manufacturing research and development 
enterprises on a long term basis? Would such a relationship enhance 


the stability of these institutions, and their ability to innovate 
and to deliver optimal services? 


My last remarks under this caption relate to your items 
(1) lack of competent and effectively supported entrepreneurs —- and 
(7) environment conducive to encouragement and success of entre- 
preneurs. It seems to me that “environment" for an entrepreneur 
means the existence of a market of appropriate size, and “competence” 


means his ability to carve out a piece of it in the face of 
competition. 


The telecommunications hardware market divides fairly sharply 
into institutional and consumer sub-markets. The first is governed 
through long-term planning by a relatively few regulated institutions 


This market is one in which "chosen instrument” rationales appear to 
have been found appropriate in Canada, the U.S.A. and perhaps in 
every other developed country in the world. 


In the consumer-subscriber market, advertising, comprehensive 
distribution facilities, large scale production and services are 
determinants. It is in this market, with its challenges of scale, 
that new services and related hardware will be shaped and the winners 
separated from the losers. 


We have seen much of our consumer electronics industry 
decline and disappear in Canada. This is true of television 
receivers, audio and video cassette recording equipment and high 
fidelity audio equipment. We are now - as are Britain and France - 
examining ways in which we might rebuild the subscriber electronics 
industry on the foundation of TV sets incorporating Telidon. 


Technological innovation is necessary in this game, but it is 
not sufficient by itself. It is possible that a resource on a world 
scale will be needed to give Canada a presence in this market. It 
would have to be internationally competitive to be competitive at 
home, and the Canadian economy misht have difficulty supporting more 
than one. We have begun to explore with industry alternative 
structures and patterns for achieving this scale of enterprise. If 
there is a formula which can satisfy the vublic and the engaged 
enterprises and survive in the market, it will have to be of a new 
and ingenious conception. We may now be in a period in which not 
only technological but organizational ingenuity is demanded both of 
governments and Canadian entrepreneurs. 


We would be pleased to receive supplementary views from you 
and your colleagues on this concept as well. How do you see the role 
of the department in industry structuring? How is competition to be 
secured in a market just sufficient to support one viable manufac- 
turer? 


Industrial Strategy 


On the whole - and I think you will agree - it is not 
possible to segregate sharply an industrial strategy for communica- 
tions from all of the other sectors of our economy that have been 
penetrated by electronics, communications and information machinery. 
A large proportion of our gross national product, and of our employ- 
ment, is now engaged in the generation, transmission and processing 
of information. I feel that the Department of Communications has 
effectively used its modest resources to inform other government 
departments, other governments and the public, of the scope and 
potential impacts of the information revolution. 


The department has been advancing along the entire front 
delineated under your seven points. In both the space and the 
research sectors of the department, the creation and development of a 
strong, domestically owned telecommunications industry has been a 
commanding objective. In all of our programs in space communica- 
tions, in optical fibre systems, in business communications, in 
mobile radio telephony, the formula is one of collaboration and cost 
sharing. 


There is of course very much left to do in acquainting many 
federal government departments as well as provincial governments with 
the realities of industrial survival in the communications sector and 
with the crucial importance of procurement policies. Although 
government is an important buyer of electronics equipment, it is only 
one of many. It has thus been very satisfying to observe how respon- 
sibly the CATV industry reacted to the government's new policy on 
satellite ground stations. Pluralistic as the Canadian cable 
distribution industry is, it has nevertheless succeeded in inventing 
a formula through which its many cable companies in the Canadian 
Cable Television Association will be collectively buying their ground 
stations in bulk and offering Canadian manufacturers a volume on 
which they should be able to bid competitively. 


I have aiready noted that the department will be pursuing a 
chosen instrument policy with respect to communications satellites. 
It will also be placing its David Florida Laboratory at the disposal 
of industry. 


The maximization of the use of existing telecommunications 
networks, the subject of your seventh paragraph, comprises a welter 
of sub-issues. I think that both the department and the industry 
realize that “maximization” in the coming decade will call for many 
inter-enterprise accommodations and transformations. The roles, 
functions and services of broadcasters as carriers, of cable distrib- 
utors, of record carriers and of telephony carriers will overlap in 
some cases and merge in others. Cost-effective use of local drops, 
be they coaxial cable, twisted pair or optical fibre is a pressing 
preoccupation in both the carriage industry and in the department. 
Solutions require technological considerations as well as economic 
and jurisdictional ones. There are many mechanisms for finding solu- 
tions, beginning of course with those already in place within exist- 
ing enterprises. The department has created consultative mechanisms, 
such as Delta, to encourage an industry-wide search for solutions. 

It will be urging enterprises to help find these solutions not only 
through technological research but through analysis of the economic, 
social and organizational factors as well. In conjunction with the 
CRTC, the department will have succeeded this year in encouraging the 
cable distribution industry to create a research institute. In the 
coming year it will be doing likewise with respect to the broadcast- 
ing industry. Maximization of use in today's environment calls for 
responsible and collective action by government and industry. 


Elements of DOC Research Program 


New Home and Business Services 


A great deal of progress has occurred in this area. Most of 
the developments have been well publicized under the Telidon program. 
The merits of the Canadian Videotex system have been recognized in 
England and France, where pioneering work on this service occurred. 
The CCITT is studying the Canadian system as a candidate for inter- 
national standardization. 


Telephone carriers, cable distributors, wuiversities; 
educational institutions and a variety of information producers have 
procured experimental Telidon hardware for testing and evaluation. 
Funds, on a scale larger than we have been able to afford in the 
past, have been allocated to help users and manufacturers in 
launching a completely new spectrum of products and services in 
Canada in the coming years. 


We have now completed the essential first phase of 
sensitizing the community to the nature and magnitude of new 
opportunities. A critical phase is now upon us. It concerns the 
ability of our enterprises to take risks equal to the opportunities. 
Much of the burden of initiative falls upon the regulated carriers 
and the many information industries whose futures are involved in 
electronic communications. 


We are keenly aware, as I indicated earlier, of the enormous 
challenges that the production and marketing of subscriber terminal 
hardware entail. Few Canadian firms are capable of meeting the 
competition of Japanese, American, and some European firms of the 
Scale of Sony, Zenith, Phillips, RCA, and Texas Instruments. Our 
strength lies in our national institutions - their resources, their 
direct contact with the home and business subscriber, their capacity 
to buy in quantities which permit economies of scale and their 
ability to service equipment in subscribers' homes. 


We shall be tested in the coming months and years. We will 
succeed or fail depending on the degree to which we are able to work 
together and to collaborate as a nation of enterprises and indi- 
viduals in a venture in which there is ample room for everyone. 


We would be pleased to update the Board on developments in 
new services at its next meeting. 


Field Trials and Fibre Optics 


The foresight of the department's researchers in concentrat- 
ing on the new technology of fibre optics early and forcefully has 
been vindicated by developments. The nation's carriers took an early 
lead in developing new transmission systems incorporating fibre 


optics. Canada now has experimental or operational systems in 
British Columbia, Alberta, Manitoba, and Ontario, under the aegis of 
telephone carriers and cable distributors and often with DOC partici- 
pation. The Saskatchewan Telephone system is calling for bids for | 
the first major fibre-optics network in the world - some 4,000 km of 
backbone transmission system. It is expected that CNCP will 
similarly be planning a major fibre-optics trunking system in the 
high density traffic corridor between Montreal and Toronto. 


Northern Telecom is now producing fibre of a quality equal to 
the best in the world. Canstar's proprietary "“Phasil" process is 
expected to reach that threshold in the course of this year. How- 
ever, the rate of technological progress continues to be high and the 
burden of research heavy. Researchers now speak about one decibel 
fibre and 30 kilometre repeater spacing. The stakes are high and 
competition is strong. Both the departments of Communications and 
Industry, Trade and Commerce have been and are doing everything 
within their resources to help Canadian industry maintain and widen 
its lead. 


Space Program 


I indicated earlier that the government has taken the essen- 
tial steps to support Spar in its role as a chosen instrument in 
communications satellite fabrication and in providing the necessary 
assistance to allow the company to develop as a prime turnkey 
contractor. 


Another development has been occurring in the complementary 
area of communications satellite ground stations. Indications are 
that, following the announcement of the new ground station ownership 
policy, the Canadian carriage industry is organizing its procurement 
in packages of adequate bulk to enable Canadian manufacturers to 
produce stations on an economic scale. If these steps materialize, 
there will be substantial effects on employment, industrial strength 
and export potential. 


Investments in space communications have been significant in 
Canada. Cumulatively they now run to the order of $500 million. We 
are motivated by the fact that there is no alternative to communica- 
tions satellites in many areas of this vast country, by our commit- 
ment to technological leadership and by our desire to develop a 
domestic industry. The pay-offs have already been significant on 
each of these scores. The most remote communities in Canada now 
enjoy urban quality television delivered by satellite. A half dozen 
high technology enterprises were born as sub-contractors in the 
satellite program and are now functioning self-reliantly, and 
exporting. 


Conclusion 


This letter in reply to your report has been uncustomarily 
long. The reasons are two-fold. First, your report was extraordi- 
narily timely and concrete. And second, the department was able to 
react across the broad front of your recommendations. And there are 
still many rewards to reap. 


I can do no more than thank you and your colleagues again for 
the important contributions you have made to the shaping of 
departmental priorities and to developments in the communications 
arena. 


I understand you are planning this year's exercise for 
October 2-4, 1979. It will again deal with the role of government in 
shaping the telecommunications equipment and systems supplier indus- 
try, but viewed in the light of the many initiatives the department 
has taken since you last met. I have asked Mr. Halina to make the 
necessary arrangements, including preparation of briefing material 
for advance distribution, as you requested in your report. Please 
encourage your members to contact him directly if there are specific 
issues you would like to see addressed as part of the briefings. 


It will be almost 18 months between meetings of CRAB. In 
view of the importance the department attaches to the annual CRAB 
exercise, it is my sincere hope that no circumstances will arise to 
cause such a long delay again. As you are very well aware, it was 
your necessary and most valuable participation in the work of the 
Clyne committee, which was largely responsible for the delay. I am 
delighted that you are willing to continue as Chairman again this 
year, and I look forward to receiving CRAB's advice on how to orient 
the department's research activities in the aftermath of the Clyne 
report, in response to a new Minister, and in face of the ever 
increasing importance of information in Canadian society. 


Yours sincerely, 


Bernard Ostry 


a 


The 1979 Report Committee 
J.A. Ouimet, Chairman 

T.R. Ide, Secretary 

R.E. O'Reilly 

S. Walters 
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‘Ottawa, Ontario 
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André Chagnon, Président Strategic Planning 

Télécable Vidéotron Canadian Broadcasting Corporation 
St. Hubert, Québec Ottawa, Ontario 

Donald A. Chisholm, Executive Alphonse Ouimet, Chairman of the 
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George Sinclair, President 
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Preface 


The annual report of the Communications Research Advisory 
Board (CRAB) is made public in the interest of promoting a greater 
understanding of the issues involved in publicly funded communica- 
tions research in Canada. 

The Communications Research Advisory Board (CRAB) was ap- 
pointed in 1974 to advise on the research program of the federal 
Department of Communications. Its members, distinguished experts 
in the fields related to communications, are appointed by the depart- 
ment for terms not normally exceeding three years. 

The mandate of the Board is to advise the Department of Commu- 
nications on the quality, management, and relevance of its research 
program to departmental goals. It also recommends measures to 
improve co-ordination with similar programs in industry, universities, 
and elsewhere in government, and offers advice on matters 
specifically referred to it by the department. 
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May 1, 1981 


Mr. Pierre Juneau 

Deputy Minister 

Department of Communications 
Ottawa, Ontario 


Dear Mr. Juneau: 

On behalf of the members of the Communications Research 
Advisory Board I have the honour to submit the report of the Board 
for 1980. | 

Communications in all its facets is fundamental to Canada’s 
future growth and prosperity. It is a privilege therefore to be given the 
opportunity to address in some small part the increasingly complex 
issues that face the Department. Without the extraordinary coopera- 
tion of my colleagues the task of the preparation of this report would 
have been impossible. 

On behalf of the Board I would like to express my appreciation to 
you and the many members of the Department for the comprehensive 
set of briefings given to us regarding the nature and extent of the 
activities of the Research Section and the related concerns of the 
Department. 


Yours sincerely, 


LL 


T.R. Ide 

Chairman 
Communications Research 
Advisory Board 
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Picking 
a 


winner 


At a time of slow economic growth in Western countries, many 
observers remain perplexed by the strong performance of the elec- 
tronics/communications industry. As noted by the OECD, 

‘“... by far the ripest and most pervasive technology of the late 

1970s is electronics.’’! 

The emergence of microelectronic circuitry, the marriage of com- 
puters and communications and the advent of new transmission tech- 
nologies such as fibre optics and satellites combine to present major 
industrial opportunities. Some of these opportunities are possibly best 
captured in Figure 1, which illustrates what is happening around the 
TV set where most of us get our information and entertainment. 

Entrepreneurs are responding to the challenges and opportunities 
presented by emerging communications technologies, and firms in 
this sector are growing rapidly. A recent survey? of ten Canadian elec- 
tronics firms has shown that: 

e they are producing skilled employment at a compounded growth 
rate of 38 percent compared to a national average of 3 per cent; 

e their prices are dropping rapidly because of the application of cost- 
reducing technological changes; and 

* they export some 50 per cent of their output. 


1OECD, Technical Change and Economic Policy, (Paris 1980), p. 55. 


“Toronto Stock Exchange, ‘‘Nothing Ventured. . .”’, (1980), p. 29. 
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It is not surprising then to find the industrialized countries setting 
in place policies and strategies using the total array of instruments 
available to governments - subsidies, tax incentives, regulation, pur- 
chasing and research - to support and protect this growth sector. 

The focal point in Canada for the development of policies and 
strategies for communications is the Department of Communications 
(DOC). Pressure on DOC to set policies is increasing not only because 
of the rapid development of new communications technologies but 
also because of the issues related to the content delivered to Cana- 
dians through these technologies. By bringing the federal responsibil- 
ities for Arts and Culture under DOC, the Government has recognized 
that new policies regarding content can no longer be assessed in isola- 
tion from the technological delivery system. In the words of the 
Deputy Minister: 

“Not only does this move (i.e. bringing the Arts and Culture 

within DOC) recognize the economic importance of the cul- 

tural sector, but it emphasizes the social importance of our 
communications networks, which are rapidly becoming the 
nation’s pre-eminent cultural delivery system.’’? 

We welcome this marriage of content and technology because it 
will permit the Department to develop policies in a more comprehen- 
sive way. While CRAB’s primary responsibility is to review and make 
recommendations on DOC’s scientific research program, we have had 
from time to time to raise issues that relate to content. The recently 
established Federal Cultural Policy Review Committee is the proper 
focus for discussion of such issues and we hope that we will be able to 
develop a close relationship with that Committee. In this way we will 
be able to serve DOC more effectively. 

There is now a consensus in Canada that communications, in its 
broadest sense, provides a major industrial opportunity for the 1980s; 
it’s a winner! This places DOC at centre stage in policy development 
across a full spectrum of activities ranging from research to the stimu- 
lation of our cultural industries. 


3Pierre Juneau, ‘““The Music Industry in Transition’; Notes for and Address to the RPM 
Conference of Broadcasting and Record Industries on the Occasion of the Sixteenth 
JUNO awards, February 5th, 1981. 


11 


Z 


DOC 
and strategic 
planning 


We have, in previous reports, stressed in various ways the impor- 
tance of planning and the need for DOC to set in place a comprehen- 
sive planning process. We consider this a matter needing urgent atten- 
tion if the communications sector is to realize its opportunities for 
Canada. A focus to deal in a systematic way with the plethora of issues 
facing the Department* is badly needed. Since the fruits of research 
appear only after a long gestation period (usually in the order of a 
decade), directions for research must be viewed within a comprehen- 
sive planning perspective aimed at achieving longer-term objectives. 
Budgetary constraints and the growing number and complexity of 
issues are major factors which must be considered and which provide 
a context within which priorities are set. However, these concerns 
must be balanced against the potential long-term material benefits 
which could accrue as the result of planning. Planning is a creative as 
well as logical process. 


*The DM identified, during the CRAB meeting of Nov. 17, 1980, four kinds of issues 
that relate to DOC’s mandate: 

1) Industrial policy issues (e.g. financing of R&D, the role of the “chosen” instru- 
ment, industrial scenarios for specific projects such as Telidon) 

2) Regulatory issues (e.g. ownership of earth stations, Canada/U.S. satellite commu- 
nications, carriage versus content, interconnection, deregulation) 

3) Software issues (e.g. financing of TV production, economics of providing infor- 
mation, government as information provider, future of sound recordings and video- 
discs) 

4) Social issues (e.g. privacy, access to information, diversity of sources, identity and 
sense of belonging, sovereignty and independence). 


No organization, large or small, public or private, can be a contin- 
ued success without embodying an active planning function. This 
function can take many forms and must be custom designed to work 
for the management culture in each organization. The larger and 
more complex the internal and external environment of an organiza- 
tion, the greater the need for formal, professional strategic planning 
processes. 

It is the responsibility of senior management to do strategic plan- 
ning. The decision-making task cannot be delegated. Senior manage- 
ment and senior management alone has to set the strategic mission of 
an organization. Equally essential is to enunciate objectives and pro- 
vide leadership in achieving the objectives through explicit strategies. 
The act of planning has to be built into the culture of the organization. 
No paper system really works unless it is either developing an organi- 
zational culture or is supportive of an existing one. 

The formal strategic planning processes are important to manage- 
ment in the setting of objectives and guiding strategies in response toa 
changing external environment. The second major role is to assure 
that the internal and external communication of objectives and 
guiding strategies results in the implementation of programs which 
reflect the original intent of senior management. 

The information/communications industry is becoming the most 
important growth business in the world. Clearly defined, constructive 
and consistent support by DOC can play a vital role in shaping the 
Canadian opportunities in this industry. Although strategic planning 
is the responsibility of senior management, this does not mean that a 
support structure is not needed. On the contrary, it is essential. 

In 1978 the Communications Research Advisory Board proposed 
a planning position. In 1979 the board was gratified to learn of the 
establishment of a Planning Secretariat. Now the positions are vacant. 
We recommend the appointment of someone with a documented and 
clearly successful background in strategic planning who will have 
overall responsibility for the function within the department, report 
directly to the Deputy Minister, and be a member of the Senior Man- 
agement Committee. Qualified individuals are not easy to find, but are 
essential if synergy within the diverse areas of DOC is to be achieved. 
The performance of the Secretariat in dealing with complex issues is 
key to the execution of DOC’s mandate to foster the orderly develop- 
ment of communications in Canada. 
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Four areas 
needing immediate 
attention 


While anyone charged with the responsibility for strategic plan- 
ning would have to deal with all of DOC’s activities, we believe that 
there are four areas that need immediate attention. These four areas 
present a number of issues that highlight the need for strategic 
planning. 


Telidon 

The development of Telidon technology is an outstanding DOC 
success story. In a very short space of time, Telidon has been recog- 
nized as one of only three world videotex standards, and generally 
accepted as superior internationally. At least ten Telidon trials are in 
progress in Canada. Sales have been made in the U.S.A. and Vene- 
zuela, and are being developed elsewhere. 

The Government announced February 6th 1981, that $27.5 million 
in new funds will be injected into the Telidon program* to bring this 
technology into the domestic and worldwide marketplace. This is a 
very welcome and much needed vote of confidence in a unique Cana- 
dian venture. This commitment by the Government presents a major 
challenge to both governments and industry. The next major task is 
transferring Telidon technology from Government to the private sec- 
tor so that the system and its applications can be aggressively 
marketed. 


*The increased federal funding will be used for a number of activities which are listed 
in the Appendix. 
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Telidon is a classic case of a technology developed within a 
government laboratory whose mission is not principally commercial. 
Cordell and Gilmour noted in their study of technology transfer from 
government laboratories to the manufacturing sector: 

“As long as most R&D establishments lack the mandate to 

work in direct support of manufacturing, technology transfer 

from one to the other will remain as it is now: tangential, in- 
stead of central, to the work of the R&D establishment; rela- 
tively limited in occurrence; and confronted by many diffi- 
culties. Compared to this single factor all other impediments 
to the transfer of technology to manufacturing are trivial.’’4 


Work on Telidon technology began around 1969 to meet a com- 
puter-aided design requirement for the CRC Space Program. The 
technology has now evolved to the point where wider commercial 
applications are perceived. By asking industry to pick up the chal- 
lenge of commercializing Telidon, DOC must at the same time move 
the technology into an organization so as to ensure that maximum 
benefits accrue to Canadians and Canadian enterprises. There are 
various forms that a commercial organization could take. For exam- 
ple, it could be a “‘chosen instrument” analogous to SPAR in the space 
sector, or even a consortium of interested firms with DOC as a 
partner. 

Once Telidon is established within a viable commercial frame- 

work, the following key issues would then be properly addressed: 
a) Telidon is not, in reality, a ‘product’ in the traditional sense of the 
word. It is, rather, a concept: a communications protocol. As a result, 
Telidon hardware can be manufactured by anyone anywhere who has 
sufficient initiative and investment. There is nothing sufficiently 
secret about Telidon and its picture description instructions (PDIs) to 
prevent foreign manufacturers from entering the race to produce low- 
cost, efficient terminals. Canada’s challenge, therefore, is to establish 
production lines for these terminals faster and more efficiently than 
others. That can only be done in the very time period when Telidon’s 
market acceptance as a videotex system is still not known. So the risk 
for Canadian manufacturers is considerable. 


b) Since Telidon is a concept, rather than a product per se, it is cri- 
tically important that the research that went into the establishment of 
Telidon as a world standard be continued. Videotex is still an evolving 
technology. If it is to be an integrating technology with applications in 
both the home and business, much more research will have to be done. 
CRAB therefore feels that research activity related to Telidon must be 
continued and expanded, not only in DOC but in the private sector as 
well. For example, there needs to be a simplification in the access 


*A.J. Cordell and J. Gilmour, The Role and Function of Government Laboratories and the 
Transfer of Technology to the Manufacturing Sector, Science Council of Canada: 
Background Study No. 35, (1976), p. 240. 
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protocols so as not to overburden the user with complicated 
“decision-trees”’ before gaining access to information. 


c) Telidon faces exceedingly stiff competition from the British and 
French videotex systems, notwithstanding Canada’s technical superi- 
ority. In each case where Telidon has been sold to a foreign customer, 
it has been sold against lower-cost hardware, and has succeeded 
because it is perceived as a superior technology, and because cus- 
tomers believe that user terminal costs will fall by a factor of five or 
six within two to three years. If that price drop does not occur, Telidon 
will lose out internationally. This means that research into the manu- 
facture of Telidon “‘chips’”’ will be required. 


d) The key to low user-terminal prices is volume production. An inter- 
national consultant (Butler Cox and Partners, London) estimates that 
in quantities of 100,000 Telidon terminals will cost $290 U.S., just $25 
more than the far inferior British terminal. At that price, Telidon has a 
realistic opportunity to be accepted by regulation and in the market 
place as the de facto, and single, world standard. So the goal of any 
strategy must be aimed at volume production. Unless it is volume 
production in Canada by Canadian manufacturers, the benefits to this 
country probably will be lost. 


e) The principal battleground for the world’s videotex systems is the 
United States. Virtually all industry participants and observers agree 
that whichever videotex standard the U.S. market selects will not only 
be the pre-eminent world system, but will also be the system used in 
Canada as well. That is a crucial point: our own country must be 
preserved as Telidon territory, if we are to gain the benefits resulting 
from winning the marketing battle in the United States. 


f) Telidon relies for its success on three key attributes, compared to 
the British and French systems: 

¢ it offers superior graphics capability; 

¢ it offers greater flexibility - with both downward and upward com- 
patibility in terms of future developments; and 

¢ it offers lower storage and transmission costs, since, in effect, it 
compresses more data into less space. 

Of the three, graphics superiority is at present most important. 
But there is a catch: no one knows whether superior graphics capa- 
bility is vital to the process of turning videotex from an experiment to 
a mass market medium. So a prospective purchaser of Telidon seeks 
evidence — in Canada - that Telidon’s attributes are demonstrably 
more useful to the consumer. Demonstration of the multiple uses of 
Telidon must be central to a marketing strategy. 


g) Demonstration of such ‘“‘reference accounts’”’ is a problem. Despite 
announcements of ten or more Telidon trials or services, actual 


experience is limited to a few demonstration databases, such as DOC, 
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Infomart, TVOntario and a limited number of functioning production 
systems, such as the MTS Project Ida. The total number of terminals 
in use is still minimal, the number of information providers and pages 
very limited, and the software to demonstrate the system’s full capa- 
bility is not yet operational. 


h) Basically, Telidon faces a “‘chicken-and-egg”’ situation in Canada. A 
videotex system needs a volume of varied and attractive content 
supplied by information providers in order to attract users and im- 
press Telidon customers. But an information provider demands an 
audience before he will invest the necessary dollars in content. At the 
present time, the progress is slow and Telidon’s credibility is threat- 
ened in the hotly competitive world market. The decision to match the 
industry’s contribution of 6,000 terminals was an important decision 
(see Appendix) which should help overcome the inevitable initial 
inertia. 


Space program 

There are a number of concerns arising from developments taking 
place in the space sector, particularly in the field of communications 
satellites. One is the perceived need for a space agency or space coun- 
cil to co-ordinate the activities of the various government departments 
which are currently planning 19 separate space activities in the five- 
year plan for 1981 to 1986. In our 1979 report, we recommended that 
the Government of Canada, in consultation with industry, examine 
the issue of a more co-ordinated effort in order to provide a focus for 
Canada’s space activities. We are pleased to note that such a review is 
presently underway under the aegis of the Ministry of State for 
Science and Technology (MOSST). The organizational foci being 
reviewed are: 

e a department reporting to a Minister which remains close to user 
departments; 

¢ MOSST itself; 

° a division of NRC; and 

® a separate corporate form. 

While we are not in a position to recommend a specific organiza- 
tional structure, we believe that the proper form would have to meet 
the following criteria: 

e authority to finance projects 

e focal point for the coordination of Canada’s space effort, including 
user involvement 

¢ market driven (thus private sector involvement) 

¢ catalyst for the development and exploitation of new technologies 
¢ focal point for government to government interaction 

e focal point for defence/security consideration 

e focal point for procurement 

From these criteria it is evident that we favour an organizational 
form that has both public and private sector involvement. Such a 
structure would help to minimize overlapping responsibilities for 
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satellite operation among various government departments and agen- 
cies. For instance, a key factor in the evolution of Canada’s space 
program are decisions by the Canadian Radio-television and Telecom- 
munications Commission (CRTC), the agency responsible for allocat- 
ing licenses for broadcast services involving Canada’s satellite system. 
At the same time, responsibility for managing the system rests with 
Telesat Canada, which is owned jointly by the Government of Canada 
and the Canadian telecommunications carriers. Given the present 
diffusion of responsibility, there is concern that Canada’s leadership 
in the satellite field will falter, with devastating consequences to our 
space industry and to our inventory of professional and technical 
competence. We are encouraged by the ambitious space program 
planned by DOC for the next few years, but we caution that the 
success or failure of the program will depend on dynamic and sus- 
tained leadership, particularly in view of the many conflicting 
demands on federal government expenditures in a time of general 
restraint on spending. 

Another concern relates to the problems associated with commu- 
nications satellites, particularly in the field of direct broadcasting. 
Keen competition is emerging among western nations for orbital posi- 
tions in space and in the development of domestic and regional 
satellite systems, and there is a worldwide controversy over the 
options open for satellite systems and the issue of access to them. 
Some of these issues will be resolved at the 1983 Broadcasting Satellite 
Regional Administrative Radio Conference (RARC). 

Some countries, such as the United States, allow several com- 
peting agencies to operate their own communications satellites. Other 
countries have consolidated responsibility for the operations and 
ownership of satellites within one agency, such as Telesat Canada. 

However, satellite transmissions are indifferent to national 
borders. Crucial decisions regarding the use and reception of these 
transmissions have yet to be made. In the U.S.A., for example, the 
Federal Communications Commission (FCC) is now considering pro- 
posals that will exploit direct broadcast satellite (DBS) technology. 
There will be far-reaching implications for Canada. For instance, 
Comsat has applied to the FCC for permission to establish high power 
direct broadcast satellites whose transmissions would cover much of 
Canada’s most populated regions. If the FCC approves Comsat’s bid, 
many questions would arise relating to the reception of these signals 
in Canada. 

While we encourage the extensive efforts that DOC is making in 
the field of direct broadcast satellites, we caution that the nature of the 
demand in Canada for direct-to-home broadcast services utilizing low 
cost earth stations has not been established. Small low cost earth 
terminals imply high cost satellites. Arthur D. Little, for example, in a 
study commissioned by Comsat estimated that where no competitive 
(e.g. Pay-TV) services are available, then Comsat could expect 2.5 mil- 
lion subscribers. Using the one-tenth rule for Canada the economic 
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viability of DBS for this country becomes doubtful. However, further 
study will be needed to confirm this for the Canadian environment. 

However, given Canada’s enhanced capacity to design and build 
low power satellites with spot-beam application, operating on the 
14/12 GHz bands, the industrial and export opportunities in DBS tech- 
nology appear to be exciting, particularly in Third World countries 
where the bulk of export markets for DBS systems can be anticipated. 

Given Canada’s relatively small population, it is difficult to find an 
economic rationale for arguing that satellite operators other than 
Telesat Canada should be licensed to operate satellite systems in 
Canada. However, Telesat Canada is under considerable pressure 
from present and potential satellite users to widen access to Canada’s 
satellite system, both technically and through changes in tariff rates. 
The Minister of Communications has already broadened ownership 
provisions for the licensing of television receive-only terminals 
(TVROs). The Minister has also announced a more general review of 
satellite earth station policy with the possibility of extending TVRO 
licensing to certain categories of applicants who are not now eligible, 
and the Department is also examining licensing procedures for cer- 
tain specialized service areas, such as weather broadcast services and 
scientific uses. In addition, in order to ensure that Canadian satellite 
capacity will be available for specialized satellite services such as the 
transmission of business data, DOC is undertaking technical studies 
to ensure that Canada can meet Canadian demand via Canadian satel- 
lites. We endorse this effort in view of the fact that competition from 
American satellites, (e.g. Satellite Business Systems, launched in late 
1980), will generate pressures in Canada to gain access to American 
satellites if similar services are not available nationally. 

Finally, a continuing area of concern is the whole concept of the 
“designated or chosen instrument” approach to developing a space 
industry in Canada and the issue of industrial loading with respect to 
Spar Aerospace Products Limited. These issues must be viewed in the 
context of the history of Spar’s emergence as a Canadian prime space- 
craft contractor. There are certain fundamental principles which 
were part and parcel of Spar’s decision in 1977 to acquire the Cana- 
dian space and electronics operations of RCA and Northern Telecom 
Limited under conditions which, were it not for these fundamental 
assumptions, would have been unfavourable from a business view- 
point. 

The first of these principles was that the strategy would be to con- 
centrate on payload development (an RCA strength) and to license 
spacecraft busses. This led directly to the decision to join the 
European Large Satellite (L-SAT) program and to contribute to it ina 
meaningful way. A second fundamental principle was the expectation 
that the Multipurpose Satellite (MUSAT) program would go ahead 
and provide sufficient loading for the company to justify making the 
necessary investment in acquiring RCA and Northern Telecom 
Limited. 
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In fact, the MUSAT program has not materialized. The strategy of 
concentrating on payload and licensing the busses is, in our opinion, a 
good opening strategy and should be continued. The competitive 
advantages will be in the payloads, to a far greater extent. In order to 
be considered seriously as a prime contractor, however, Spar must 
have access to a spacecraft bus and its supporting technology. The 
L-SAT bus is a good choice. It fills a different market niche from the 
Hughes (HS-376) bus upon which the Anik satellites are based (and to 
which Spar also has limited access) in that it has twice the payload 
capacity and the capability to handle 4 KW of power with growth 
potential to 8 KW. The commercial factors surrounding the L-SAT bus 
appear favourable, and Canada should expect to benefit from partici- 
pation in the long run. Failure to support the L-SAT program, in view 
of the large delays in MUSAT, would result in industrial loading 
which will be insufficient to sustain a domestic prime contractor. To 
question the prime contractor approach and its associated industrial 
loading commitments now is academic. That decision (which we 
believe to be correct) was made in 1977. For these reasons, CRAB 
recommends continued support of Canadian participation in the 
L-SAT program. 

Also CRAB recommends Canadian participation in the up-coming 
MSAT “mobile” satellite program with the U.S.A. since it gives the 
carriers the only chance to get a satellite mobile service trial at 
800 MHz in preparation for the second generation ‘“‘mobile”’ satellite 
systems of the 1980s. 


Regulatory issues 

While regulatory issues may not appear to be a major concern of 
the research sector, the research component becomes evident when 
these issues are cast within the context of long-term strategic 
planning. The ability to set regulations is being outpaced by the rapid 
advancement of communications technology. Therefore, the research 
sector must provide the technical information on which sound 
policies and appropriate regulations can be based. 

The areas of particular concern, revealed during this year’s brief- 
ings, relate principally to transborder data flow, liberalization of ter- 
minal attachment practices, carriage versus content, balance in pro- 
gramming, pay television, extension of services, control over earth 
stations, the use of satellites for broadcasting purposes and the rela- 
tionship of Telesat with the Trans-Canada Telephone System (TCTS). 
The regulatory issues related to radio systems in general and land 
mobile radio in particular referred to in Chapter 4 are prime examples 
of the relationship between research, regulations and policies. 

The presence or absence of national objectives in communica- 
tions within the DOC cuts across the essence of its planning, research 
and policy development functions. Key regulatory issues cannot be 
researched effectively without a distinct awareness of national pur- 
pose in the communications sector. Effective departmental planning 
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in communications cannot be performed without an explicit apprecia- 
tion of the federal and provincial ground-rules underpinning commu- 
nications matters in Canada. CRAB acknowledges the various factors 
that make it difficult to develop national policies but believes that 
there needs to be a reappraisal of DOC’s policy setting procedures and 
the need to set in place a new strategy for meeting present regulations 
and policy requirements. 

Although broad spectrum political agreement on the control over 
Communications cannot be expected to come soon or easily, CRAB 
recommends that, because serious harm will be caused by further 
delay in the process, an explicit working statement of national pur- 
pose in communications be formulated by DOC using the framework 
of existing constitutional arrangements. When this is done — and it 
must be done soon — many consequences beneficial to Canada and to 
Canadians will follow, not the least of which will be the ability of DOC 
to plan, research and recommend policy across the full sweep of its 
mandate. Revised communications legislation is urgently required. 


Telecommunications standards 

Technical and administrative standards are needed in the tele- 
communications industry to enable the efficient connection and inter- 
working of equipment owned by various administrations. Although 
some extremely good work has been done in the past on the subject of 
standards, standards evolved slowly. 

With the world about to add significantly to the capabilities of its 
telecommunications networks, standards are about to become a much 
more important issue that they have been in the past. Decisions will 
have to be made more quickly than has been the case in the past and 
many more factors will have to be taken into consideration. 

Since DOC is the focal point for telecommunications standards 
activities in Canada, CRAB recommends that more resources should 
be applied to this activity in a planned fashion over the next few years 
to enable a faster pace of setting standards. Care should be taken to 
attract sufficient talent to this activity to be able to contribute tech- 
nically as well as in a business sense. Close liaison with Canadian 
industry on these matters is essential to the long term viability of this 
industry both in its Canadian market and in its ability to export 
profitably. 


2 
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Other issues 
related 
to the research 
program 


CRAB has received a comprehensive briefing on DOC’s research 
program. On reviewing the material, we felt that we should highlight 
certain concerns rather than attempting to comment on all aspects of 
the program. 

As well as the four items presented in the previous section for 
immediate action, we feel that the following areas also need special 
attention. 


Reviewing the role of research in radio technology and systems 

The Communications Research Centre (CRC) has an exemplary 
record of research in radio technology and systems that has brought 
international acclaim to Canada. There have been many contributions 
to original scientific knowledge. Telidon affords a recent and striking 
demonstration of this vitality. Concerned that this performance be 
sustained, the members of CRAB pose the question: Do the commit- 
ment and resources exist to maintain the level of excellence that has 
been the hallmark of this laboratory in past decades? 

There is a need for the Department to redefine the purpose and 
role of research in these areas for the 1980s. What should it do and 
whom should it serve? In the absence of a clear vision of its role, there 
will be a tendency for research to drift in response to the availability 
of funds from the government for particular programs. 

While providing security in the short run, this can be detrimental 
to the long term future of the activities. We believe that the role of CRC 
should be that of a national centre for communications excellence and 
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that it should undertake programs and projects that are consonant 
with this concept. 

There are two broad directions of research that should be pur- 
sued: (a) mission related research, and (b) research for industrial 
development. Before commenting on these thrusts, it is necessary to 
stress that a balance in effort and resource allocation is needed to 
address these two tasks. Both require a commitment to generate new 
ideas and projects in the laboratory so that the effort is not solely 
imitative or developmental. 

There are constraining factors that may inhibit the output of origi- 
nal work and the pursuit of scientific excellence. Fiscal restraints and 
the emphasis of the federal government on envelope planning and 
budgeting, with industrial benefits as the criterion for funding, are 
dictating which technical projects are to be undertaken. There is a 
danger that this emphasis and these control mechanisms can divert 
attention from new projects. Moreover, in the absence of the creativ- 
ity that is associated with original work, there is no source of ideas for 
future exploitation and to serve as an attraction for bright young 
scientific minds to be drawn to CRC. 

A case can be made that it is a legitimate function of a government 
laboratory to have discretionary resources and freedom of choice to 
investigate promising directions for research where industrial or 
commercial returns are not the end requirement. This work can put 
Canada on the map at the leading edge of technology, as did Telidon, 
and by the quality of research act as a magnet for cooperative work 
with leading universities or scientific centres in other countries. 

We therefore recommend that about 15 percent of the total budget 
for radio technology and systems research be reserved for this 
purpose. 


Mission Related Research 

A valuable service to the federal government can be provided by 
undertaking special research projects and giving expert advice where 
important regulatory, procurement, or policy decisions have to be 
made. 
e Regulations Support — The Department of Communications is re- 
sponsible for the management of the radio spectrum. The develop- 
ment of frequency plans and spacing arrangements for compatible 
services is an integral part of this activity. The expertise of the labora- 
tory in the field of propagation can be used to advantage in this work. 
As an example, there is a fairly comprehensive depth of under- 
standing of radio signal propagation in the ionosphere and high fre- 
quency radio as a medium of communication for international 
services and domestic service to the Canadian north. A means to im- . 
proved performance is by computerized spectrum management and 
control techniques already developed in the laboratory. The radio 
technology and systems groups should receive support for continued 
work in this area. 
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There is a need for the capability of these groups to be developed 

and used to assist the Department in planning of telecommunications 
networks and systems for efficient spectrum use and least economic 
cost. The point has been reached where opening up new portions of 
the spectrum is a less viable option. Instead, there must be a more effi- 
cient use of technology to use existing frequency bands more effec- 
tively. Technical resources should be available to address this 
emerging need. 
e Procurement Decisions — A strong radar capability has been main- 
tained at CRC from the time it was the Defence Research Telecom- 
munications Establishment, with one of its prime functions being to 
serve the research and development needs of the Department of 
National Defence (DND). 

There are many indications that expenditures on defence will be 
increased substantially in the 1980s both in Canada and the United 
States. Opportunities with excellent commercial prospects should 
arise and it is essential that R&D in radar systems technology not 
diminish if advantage is to be taken of procurements by the Depart- 
ment of National Defence and the U.S. Department of Defense. 
Special efforts should be made to ensure that the results of the R&D 
work are conveyed to industry by periodic seminars and briefings. 

Massive procurements totalling $200 million or more in radar sys- 
tems are also forecast to satisfy the air and marine requirements of 
Transport Canada in this decade. The competition for the supply of 
equipment will be fierce and the federal government will be faced 
with the major task of ensuring that maximum benefits to Canadian 
industry flow from these procurements. 

The research activity at CRC on radar systems should be oriented 
to these major opportunities and the development of a Canadian capa- 
bility to meet domestic requirements. The procurements of DND and 
Transport Canada are sufficient not only to establish a strong Cana- 
dian industrial base but also to set the stage for the export of our radar 
products. The Department of Communications should be vigorously 
supporting the development of this base when the allotment of funds 
in the Economic and Defence envelopes are made for the operational 
requirements of DND and Transport Canada. 
¢ Policy Development — The Department will be making policy deci- 
sions in emerging fields of technology that must receive attention in 
the radio technology and systems groups. Such areas include semi- 
conductors or integrated circuit research, and information processing 
systems, including the software necesary for their control and opera- 
tion. There is work underway in fibre optics — the key technology for 
future transmission systems. 

The management of the Department of Communications may 
wish to assure itself that sufficient resources are dedicated in CRC to 
keep abreast of or participate in research into these topics so that in- 
formed advice is available for policy decisions. This may mean aban- 
donment of activities on projects in older technologies to ensure that 
resources are transferred to emerging technologies. 
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Research for Industrial Development 

The radio technology and systems groups can play an important 
role in programs of support for industry. The advantages of this in- 
volvement with industry are: 

e the successful transfer to industry of research originated in the labo- 
ratory provides a natural outlet for ideas, and economic rationale to 
justify the costs of continuing research; 

e there are promising research projects at the leading edge of tech- 
nology that are too risky for Canadian companies to take on without 
assistance; 

e it is the small Canadian companies that require ‘‘seeding”’ and their 
support by CRC can be very helpful; 

e other programs of support such as those operated by the Department 
of Industry, Trade and Commerce are commercially oriented and 
companies may not be able to demonstrate in the early phases of 
research that the intended products can be marketed for profit; 

e contact with industry will provide a source of ideas and relevance to 
the selection of new research projects in the laboratory. 

Principles will need to be established to ensure that support for 
industry is well directed. Some considerations for developing an 
approach might include: 

e prior consultation with industry to determine what topics and 
projects should be undertaken before research is initiated; 

® co-ordination with the Department of Industry, Trade and Com- 
merce, Ministry of State for Science and Technology and National 
Research Council to reconcile research initiatives with strategies of 
support for the electronics industry; 

® commitment to farm out work to industry and to transfer in-house 
technology to industry at the earliest time for commercial devel- 
opment; 

® program parameters that are flexible and responsive to industry 
requirements; 

e a reporting system that shows the effectiveness of the placement and 
application of the support funds. 


The case of land mobile radio systems 

Mobile radio is one of the fastest growing technologies today, 
world-wide. Everywhere, people on the move are demanding that they 
be able to communicate with one another at any time, anywhere. This 
is not a trivial desire. It has become a primary ingredient in the effi- 
cient use of a nation’s human and material resources, particularly its 
non-renewable resources. Japan recognizes this and has advanced 
mobile systems both on trial and in use. So does Finland. 

In Canada too, government, industry and users all acknowledge | 
the inevitability of what we must do as a nation with mobile radio over 
the next couple of decades. But implementation in Canada is badly 
bogged down in a mass of legalistic debate, an inclination to study the 
issues interminably in a search for the perfect system, and an inade- 
quately funded research and development base from which to draw 
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strength in this rapidly changing science. Canada’s mobile planning is 
in serious trouble because policy in several key areas is vague, uncer- 
tain and incomplete. 


Mobile Radio Policy 

We urge that government policy on the future of mobile radio 
telecommunications in Canada, guided by the impressive library of 
scientific, industry, and user recommendations submitted to the DOC 
over the past several years, be made public without any further delay. 

Specifically, resolution of domestic licensing policy for the all im- 
portant mobile allocations in the 400 MHz and 800 MHz bands is long 
_ overdue. Granted, certain elements of such policy had to await the 
outcome of the World Administrative Radio Conference-1979 
(WARC-79) world frequency allocation tables. But, for almost two 
years prior to that, extensive industry and user participation while 
helping the DOC formulate Canada’s positions for WARC-79, identi- 
fied in large measure agreed-to mobile system concepts to the year 
2000. DOC’s failure to have a complementary sub-allocation plan 
ready for post WARC-79 domestic licensing policy has seriously in- 
hibited industry investment and has lost Canada valuable implemen- 
tation lead time. 

Finally, we are dismayed to learn that yet another round of DOC 
“Discussion Papers” on the future of Canadian mobile systems at 
400 MHz and 800 MHz is now contemplated. After almost five years 
of intensive examination of these issues, we cannot afford another 
delay of four to twelve months. 


Mobile Radio Research and Development 

Research at CRC is absolutely essential to the development of 

mobile radio in Canada. Activity in this field is presently at an alarm- 
ingly low level considering the work that needs to be done, particular- 
ly in the area of research support to the spectrum policy and spectrum 
management sectors where expert opinions in new modulation tech- 
nology, propagation characteristics and interference criteria are of 
ever increasing importance. 
¢ We strongly recommend that the CRC’s mobile radio research pro- 
gram be strengthened and adequately funded, starting immediately. 
Further, we think it unwise that research activities are being carried 
out from time to time in other sectors of the department where the 
orientation is clearly operational. 
e We also recommend that coordination between the CRC and other 
sectors and departments active in mobile matters be assured. This is 
especially important at the present time since the Department of 
Industry, Trade and Commerce is seeking a ‘“‘world product mandate’”’ 
from a multinational firm to develop mobile systems. 

Failure to quickly resolve mobile policy issues may cost Canada 
the opportunity to manufacture and export the new advanced mobile 
systems needed here and in the rest of the world. It is acknowledged 
that the development of a Canadian land mobile radio manufacturing 
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base to serve Canadians can only succeed if it also meets similar needs 
elsewhere in the world. 

e The new high capacity mobile systems at 800 MHz are designed to 
ultimately serve all of North America.They will be fully compatible be- 
tween Canada and the U.S.A. and, in the foreseeable future, primary 
terrestrial systems will merge with satellite facilities (MSAT) to access 
hard to reach remote and rural regions. Canada must exploit this 
opportunity to manufacture and sell into the U.S. market. It has been 
pointed out to DOC that Canada’s competitive edge can lie in a more 
versatile product with unique Canadian enhancements such as data 
and facsimile. 

e A new medium capacity, fully automatic public mobile telephone 
system at 400 MHz is a unique Canadian concept developed by the 
Canadian common carriers. Designed to meet Canada’s need for a 
medium capacity “‘national system” it is also particularly well suited 
to the requirements of many less developed nations where the prob- 
lems of serving large sparsely populated areas, over great distances, 
are similar to our own. The system has competitive advantages of 
being contemporary, unique in the world market, and available 
quickly at a competitive price if manufacturing economies of scale are 
assured. A prototype system is fully operational in Winnipeg, and 
others are expected to be in service soon in Vancouver and the B.C. 
lower mainland and in Alberta where a province-wide system is 
planned. These are very courageous initiatives because, although the 
concept and its spectrum requirement was first described to the DOC 
in 1976 and subsequently reviewed many times, there is still no clear 
policy that guarantees they will ever be part of a larger system. Others 
across Canada, carriers, manufacturers and users, are holding back 
for this same reason. 

Policy at 400 MHz, stating the licensing criteria, and reserving 
and clearing, where necessary, the required blocks of frequencies for 
a nationally compatible system is urgently required. 

e We must emphasize that Canada is not faced with a choice between 
400 or 800 MHz mobile radio system development. Both systems are 
needed. 

e The development of land mobile ‘‘complete systems”’ should not be 
done at the expense of ‘‘sub-system”’ development. The CRC in 1978, 
and again in 1980, attracted world-wide interest with major break- 
throughs in voice conditioning equipment for land fixed and mobile 
systems (SYNCOMPEX) and with a fully automatic channel evalua- 
tion sub-system for use in high frequency radio systems (RACE). Since 
both devices are believed to have large export potential, we are con- 
cerned to find that their final trial and development may be curtailed 
for lack of funds. We recommend that this work be continued with | 
adequate funding and that these products be tested in the export 
market as soon as possible. 

The mobile radio competition from well established American, 
Japanese, and Central European exporters will be formidable. The 
competitive position, particularly in the less developed nations, may 
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finally come down in some cases to how we are seen in related inter- 
national activities. 

e Canada is highly respected for its expertise and leadership in the 
international radio standards bodies of the International Telecom- 
munication Union (ITU). Participation in these and other, emerging, 
international forums must be maintained and strengthened and 
supported with adequate funds. 


The promise of office communications systems 

Electronic office technology is evolving away from independent 
machinery performing specific functions and towards the integration 
of these individual pieces of equipment into systems. The equipment 
suppliers which will ultimately reap the benefits of this “‘office revolu- 
tion” will be those who are capable of marketing the complete system. 

The Canadian electronics industry has developed internationally 
competitive products, technology, and marketing capability. Indeed, 
the world’s largest selling word processor and the world’s largest 
selling line of private telephone exchanges are manufactured by Cana- 
dian companies. However, the small size and specialized orientation 
of these firms limit their ability to move beyond the manufacture of 
individual pieces of equipment to the production and sale of complete 
systems. As market demand shifts in this direction, the corporate 
resources required to sustain a systems capability will increase and 
domestic firms could find themselves forced into small market niches 
or into being ‘“‘subcontractors”’ to the system suppliers. 

To ensure a more firmly rooted stance in the market, the Ministers 
of DOC and IT&C have jointly sponsored the Office Communications 
Systems Program. It has two main elements. First, it will establish a 
program office within DOC to draft the technical standards which will 
enable companies to design equipment which will connect to and 
work with the equipment of other manufacturers. Second, the pro- 
gram will provide the means by which field trials of electronic office 
systems can be carried out in government departments. 

To accomplish these objectives, $1 million has been budgeted for 
1980-81 and $1.5 million for 1981-82. After this initial phase, a require- 
ment for a further $9 million is foreseen. These direct expenditures 
will be complemented by expenditures of $32 million through existing 
government programs and through normal office equipment procure- 
ment. 

It is important to note that the purpose of the program extends 
beyond simple specifications development and field trials. Although 
the government is spending money for these purposes, they are not 
the ultimate goals. The program will succeed by providing the stimu- 
lus for a number of diverse firms to work together, leading to the capa- 
bility to produce the required systems. This has already begun to 
happen: there have been some tentative relationships formed between 
both independent Canadian firms and some Canadian subsidiaries of 
multinationals. The program pulls companies together, points them 
toward a common marketing objective, and gives them some of the 
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tools to reach it. Individual company projects along the way, if they 
qualify under program terms, will continue to be financed by IT&C’s 
Enterprise Development Program. 

It must be stressed that it is the initiative of the individual com- 
panies that will determine the success of the program and Canada’s 
ultimate presence in the “‘office of the future”. The firms themselves 
must decide to work together, must take the necessary risks, and must 
penetrate a market which will continue to grow whether or not Cana- 
dian companies participate in it. 


The need for a focus for component development 

The briefing by CRC staff included the fact that an investment is 
being made by DOC together with DND to further the state of gallium 
arsenide device technology in Canada. This technology investment is 
strongly endorsed by CRAB as being a key area of high technology of 
considerable future importance to both departments and to the Cana- 
dian high technology industries. These new microelectronic and 
electro-optical devices represent a key technology in the development 
of the next generation of advanced radar systems, satellite communi- 
cations systems, telecommunications systems, data processing 
systems, and instrumentation. The all pervasive use of electronic sys- 
tems in fulfilling federal government departmental missions make it 
essential that the availability of key microelectronic components of 
such systems should continue to be available in Canada. To make 
these devices the materials must be very pure and prepared under 
carefully controlled conditions because the limitations of device per- 
formance are in general associated with the presence of undesirable 
impurities and other imperfections. 

Such advanced devices will always be used where the consider- 
able operational advantage that can be attained is worth the defi- 
ciencies of supply, i.e., high cost, irregular deliveries, dubious quality. 
The supply from foreign sources is irregular and the quality non- 
uniform. Canada has the necessary technical and material resources 
to develop the high performance devices needed for such specialized 
purposes. However, no one department of the federal government has 
a clear responsibility for coordination and for ensuring the availability 
through Canadian sources of devices essential to Canada’s needs. 

It is recommended that staff of the Communications Research 
Centre of DOC, should jointly, with R&D staff of DND, initiate action 
to form an interdepartmental working committee on microelectronic 
and electro-optic components and materials. It is proposed that this 
committee should be along the lines of the Electronic Component 
Research and Development Committee (ECRDC) which was so suc- 
cessful in the 1950s and terminated in the 1960s. 
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Conclusions 
and 
recommendations 


DOC is a key actor in steering Canada through the next stage of 
the information/communications revolution in this decade. Others 
will take their lead from the policies developed by the Department. 
Because the formulation of such policies is so crucial we urge, once 
again, that a comprehensive strategic planning process be instituted at 
the most senior level within the department and recommend; 

‘the appointment of someone with a documented and clearly 

successful background in strategic planning who will have 

overall responsibility for the function within the department, 
report directly to the Deputy Minister and be a member of the 

Senior Management Committee.” 


We appreciate the difficulties of setting in place such a process 
and finding the right individual as strategic planner, but we firmly 
believe that this one recommendation needs to be accepted and imple- 
mented if our other concerns are to be dealt with adequately. 

Our other major concerns are reflected in the following recom- 
mendations: 

1 Telidon technology should be established in a viable commercial 
framework at the earliest possible date; 


2 DOC’s research activity related to Telidon technology must be con- 


tinued and expanded along the lines described in this report to 
support the private sector’s marketing and R&D activities; 
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3 The Space Program should be situated as soon as possible in a 
separate organization which has both public and private sector 


involvement; 


4 There should be continued support of Canadian participation in the 
European L-SAT program; 


5 Canada should participate in the up-coming MSAT “‘mobile”’ satel- 
lite program with the U.S.A.; 


6 An explicit working statement of national purpose in communica- 
tions should be formulated as a framework for policy planning and 


research; 


7 The new communications legislation should be tabled before Parlia- 
ment at the earliest possible date; 


8 Resources applied to research in telecommunications standards 
should be increased in a planned fashion over the next few years; spe- 
cial emphasis should be placed on research in support of radio sys- 
tems regulations; 


9 The purpose and role of research in radio technology and systems 
should be reviewed and redefined to meet the challenges and oppor- 
tunities of the 1980s; } 


10 The Communications Research Centre should be viewed as a 
national centre for communications excellence and undertake pro- 
grams and projects consonant with this theme; 


11 Some 15 percent of the budget for research in radio technology and 
systems should be for fundamental research; 


12 The research activity at the Communications Research Centre on 
radar systems should be oriented towards up-coming major procure- 
ment opportunities and the development of a Canadian capability to 
meet domestic requirements; 


13 Government policy on the future of mobile radio telecommunica- 
tions should be made public without further delay; 


14 Research on mobile radio systems should be strengthened; we think 
it unwise for research activities to be carried out from time to time in 
parts of the department where the orientation is clearly operational; 


15 Coordination between the Communications Research Centre and 


other sectors and departments active in mobile matters should be 
assured; 
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16 Research work on the SYNCOMPEX and RACE systems should be 
continued at an adequate level; 


17 Canadian participation in the International Telecommunication 
Union and other international forums must be maintained and 
strengthened; 


18 Canadian industry must be encouraged to work with government 
in the area of Office Communications; 


19 A DOC/DND Interdepartmental Committee should be established to 
bring much needed attention to the problems of advanced component 
development. 


These are the areas which we have identified as needing par- 
ticular attention at the present time. They highlight the breadth of 
DOC’s mandate, the need for a strategic planning context to guide the 
research effort, and the importance of having a significant degree of 
private sector involvement in the development of the research 
activity. 
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Appendix 


The funding for the Telidon program will be used for: 
¢ The manufacture of about 6,000 Telidon terminals in the next year 
to be loaned to industrial concerns for start of operational systems or 
conduct of market trials, subject to their purchase of at least an equal 
number and to the advantages offered in their proposals for employ- 
ment of the terminals; 
e Product research and development to further develop the Telidon 
technology, reduce the price and expand the capabilities. Examples 
include completion of the development of the VLSI (very large scale 
integrated) low cost terminals, captioning for the deaf adaptors, 
person-to-person communications hardware and improved software; 
¢ Up front support for certain important national and international 
Telidon systems, including a national broadcast teletext service in 
both languages; 
e Support for market development and standards; 
e Support for public interest initiatives to permit disadvantaged 
groups lacking resources — minorities, disabled, consumers —- to ex- 
ploit the Telidon potential as a communications medium. 
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: Government Gouvernement 
of Canada du Canada 


Deputy Minister of Communications Sous-ministre des Communications 


Ottawa K1A 0C8 


Mirai. Reide 

Chairman 
Communications Research 
Advisory Board 

307 Chartland Blvd. South 
Scarborough, Ontario 
M1S 3P4 


Dear Mr. Ide: 

I took great pleasure in reading your first report as Chairman of 
the Communications Research Advisory Board. 

You have carried on the tradition of advising the Department 
freely and frankly on the quality and relevance of its Research 
Program. I am particularly pleased with the effort made to relate the 
Research Program to the Department’s planning and policy functions, 
as well as to the newly added Arts and Culture Program. 

With respect to Arts and Culture, I am gratified to note your 
support for the decision to bring this responsibility under the 
jurisdiction of the Department of Communications. Indeed, content 
can no longer be treated in isolation from technology. Our record in 
communications technology has been consistently one of world 
leadership in the research, development and engineering of new 
information delivery systems. However, we face a challenge of a 
different type in the production and marketing of information itself. 
In order to deal better with this situation, I have recently authorized 
the allocation of additional resources to content research. By bringing 
social and technical researchers closer together, we are trying to 
provide the synergy needed to ensure that content delivery systems 
effectively serve and are compatible with the fundamental needs of 
our society. 

I found it very timely that CRAB has selected strategic planning as 
the main theme for its 1980 report. I recognize the need for more 
coherent policies and clearer strategies, and believe the Department 
must work from broad objectives toward specific operational plans. In 
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practice, the need to deal with day-to-day problems may make it 
difficult to achieve a fully-articulated strategy in the short term. 
Nevertheless, our policy is to work toward a coherent set of programs, 
and I hope that you would agree with me that the department has been 
very creative in the relatively short time that has elapsed since its 
inception. Although DOC was one of the first departments to organize 
a Planning Sector in the early 70s, it was forced to revise its 
approach, largely because of its constantly changing environment, in 
favour of one which consists largely in developing as quickly as 
possible the particular policies appropriate for each new situation. At 
present, the Department’s Planning Secretariat is inoperative. Before 
appointing someone who will have overall responsibility for the 
planning function within the Department, I will review this matter 
thoroughly with my Senior Management Committee. 

I would now like to address each of your specific recommenda- 
tions in the order that they were made in your report. 


Telidon 

As you have so appropriately stated in the report, there is now a 
consensus in Canada that communications, in its broadest sense, 
provides a major industrial opportunity for the 1980s. 

My number one priority is to make Telidon a success. In addition 
to obtaining funds and developing a strategy for a Canadian and 
world marketing policy, this requires us to develop the strongest 
possible organizational structure and to obtain co-operation from 
other federal government departments and the provinces. 

We definitely plan to have industry assume primary responsibility 
for the future exploitation of Telidon technology. For that purpose, 
Cabinet has directed the Minister of Communications to pursue on- 
going discussions with industry to develop a commercial framework. 

Given the number of discussants, both in industry and 
government, it is difficult to predict the precise form in which the 
different program elements will be transferred from DOC to the 
private sector. But we are fully aware of the urgent need for decisions. 
Now that the standards issue in North America seems to be resolved 
in favour of Telidon, we have no more than two years to build up an 
industry capable of competing worldwide. 

To support this undertaking, Telidon research will continue to be 
a priority activity in DOC. For the next two years, we will concentrate 
on making additional features available in the Telidon system to 
satisfy identified market demands. Many of these features are 
expected to be offered shortly by competing videotex systems. 

We will work actively with industry to complete the development 
of low-cost user terminals, captioning for the deaf, automated picture 
input systems, and full cable channel broadcast and person-to-person 
communication hardware and software. 

We will establish precise development projects and schedules to 
support the private sector’s marketing and R & D activities. 
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Space program 

We must maintain our rate of success in the field of space 
communications. Organizational changes designed to better coordi- 
nate the Government’s space activities are now being discussed. I 
fully endorse your recommendation for an organizational structure 
that has both public and private sector involvement and will make 
sure that your views are considered. 

Cabinet approval has been obtained for continued participation in 
the extension of the Definition Phase of the L-Sat Program. However, 
a review of possible program benefits — focusing on future industrial 
returns — will be carried out before funding for the remainder of the 
program is sought. The Canadian space industry has submitted 
detailed proposals for the solar array sub-system and for a major share 
of spacecraft system testing, for which the David Florida Laboratory 
at the CRC would be used. Other bids by Canadian companies for 
equipment to be incorporated into the power sub-system and payload 
are under consideration by the L-SAT prime contractor, British Aero- 
space. 

Cabinet has also approved a program of studies for the timely 
development of mobile satellite services in Canada, and we are 
currently involved in the concept definition phase. The program 
concept involves a broad range of mobile services for, public and 
military use in Canada. The MSAT program will include the 
maximum practicable NASA involvement. Several program options 
are being considered in detail, including a Canadian-led program with 
a 1986 launch and a joint Canada/U.S. program involving a larger 
satellite, with a 1990 launch. Considerations of user needs, industrial 
benefits, cost, risk, and the consequences of not proceeding with an 
early launch would appear to weigh in favour of the first option at this 
time. 


Regulatory issues 

Our ongoing efforts to improve strategic planning and update the 
draft communications legislation are generally in line with the thrust 
of your recommendation for a statement of national purpose. 

But, taking into consideration the general nature of the statements 
which would be found in such documents and the complex and 
dynamic character of the field of communications, we are also using 
other means to strive for clarification and improved understanding 
among all interested parties of what is in Canada’s best interest. 
Within the Federal Government, the policy and expenditure 
management process is one where departmental priorities, objectives 
and work plans are discussed with Cabinet. The Strategic Overview of 
the Department’s programs, submitted each spring to Cabinet, sets out 
in considerable detail the policy framework governing all DOC pro- 
grams. We also have regular meetings between federal and provincial 
Ministers and senior officials to deal with matters of mutual concern. 
Finally, we have instituted very effective sounding boards, such as the 
CVCC and CRAB, in order to familiarize industry representatives with 
our goals and to collaborate with them in planning the future. 
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Recent rounds of debates on the Constitution have not made it 
possible to obtain a priority for communications legislation, but the 
Minister of Communications intends to press forward with this 
project at the earliest possible time. 


Telecommunications standards 

It is increasingly recognized that technical and administrative 
standards, as well as providing for the orderly development of the tele- 
communications industry, may be a prerequisite to significant 
investment in manufacturing capability. Standards development 
involves all sectors of the Canadian community — policy makers, regu- 
lators, service providers, manufacturers and consumers. 

Standards are either mandatory or voluntary depending on the 
statutory authority for their implementation in Canada. Standards 
development also occurs at both the international and domestic levels. 

In Canada, the Department has become increasingly active in the 
standards writing organizations of the Standards Council of Canada. 
Furthermore, the Department has strong participation in the ITU 
Technical Committees, CCIR and CCITT, as well as ISO. A number of 
consultative committees provide the type of interaction with industry 
recommended by CRAB, including The Canadian Radio Technical 
Planning Board, The Terminal Attachment Program Advisory Com- 
mittee, The Technical Advisory Committee on Broadcasting, The 
Canadian Videotex Consultative Committee (Standards Sub- 
Committee), and The Canadian National Office for International 
Radio Consultative Committee and International Telegraph and Tele- 
phone Consultative Committee. 

Within government, DOC has actively contributed to work in the 
Government Electronic Data Processing Standards Committee and to 
the Interdepartmental Committee on Standards Policy Related to the 
GATT Agreement on Non-Tariff Barriers to Trade. 

In sum, there is recognition of the increasing importance of 
standards for national telecommunications policy and industrial 
strategy. Consequently, standards development has been identified as 
an item for inclusion in the strategic planning objectives of the 
Department. 


Reviewing the role of research in radio technology and systems 

In the 1970s the prime role of research in radio technology and 
systems was to develop the knowledge required to open up new and 
unused portions of the radio frequency spectrum. As a result, research 
on improving the reliability of radio systems operating in the more 
conventional parts of the spectrum and making more efficient use of 
the spectrum was somewhat neglected. In the 1980s the challenge 
will be to make more efficient and better use of the radio frequency 
spectrum by developing systems capable of adapting to propagation 
and interference variations, by improving the spectral efficiency of 
radio equipment, and by developing criteria by which the available 
spectrum can be shared more effectively by many users. A number of 
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new and exciting ideas are being considered which will form the basis 
for a national plan. It is hoped that it will soon be possible to integrate 
these ideas into a comprehensive strategy which will be responsive to 
government priorities, and to obtain the necessary resources for its 
implementation. 

This comprehensive effort to develop research strategy in the area 
of radio technology and systems is undertaken in recognition of the 
fact that the Communications Research Centre is a national centre for 
communications excellence whose role is to support the R & D re- 
quirements of Canadian industry and other government departments 
and agencies. Thus, it is in line with today’s consensus concerning the 
ability of government laboratories to serve a wider clientele than the 
departments in which they are located. 

I entirely support the idea that we should set ourselves an 
objective regarding the part of the research budget which would be 
reserved for fundamental or exploratory research for new projects. 
Your suggestion that this should be set at 15% seems a reasonable pro- 
posal. We will keep it in mind during our ongoing strategic planning 
review, which will be conducted in collaboration with the Canadian 
research community. 

Current radar activities at the CRC comprise a balance between 
background research aimed at meeting anticipated future mission 
requirements and project research leading to the development of 
Canadian industry. With respect to the latter, we strive to ensure 
maximum benefits for our industry from identified government 
equipment procurement programs. Although these research activities 
are directed primarily at the needs of National Defence, steps are now 
being taken to explore the requirements of other departments for 
radar research in support of their procurement programs. In 
particular, MOSST, at the request of DOC, is leading a study to review 
government radar activities. Additionally, DOC is examining the 
possibility of developing a proposal, jointly with other interested 
departments, to increase its radar effort, specifically to promote an 
expanded industrial capability which can respond to Canada’s 
domestic requirements. 


Mobile radio systems 

I am very sympathetic to the impatience manifested by industry 
concerning the slow process for the development of a mobile radio 
licensing policy. But apart from international discussions which have 
been conducted successfully and which are reflected in the new 
international radio regulations coming into force on January 1, 1982, 
national sub-allocation plans had to be elaborated and cannot be 
finalized before consultations have been completed with Canadian 
industry. Also, certain bilateral agreements with the United States 
must be ratified. It is important that we and our southern neighbours 
agree on the sharing of the new frequencies now available for the 
mobile radio service in the vicinity of the border. Furthermore, the 
protection of other radio services from possible interference from 


41 


mobile radio operations (and vice-versa) in the newly acquired 
frequency spectrum needed to be studied. These tasks are nearing 
completion and the results should be made public very soon. 

Now that other major programs such as Telidon are well 
established, the department will be giving high priority to obtaining 
the necessary resources for mobile radio, since we agree that it has a 
very promising industrial spill-over potential. In particular, a Cabinet 
submission has been prepared for a major program expansion in the 
area of mobile radio technology and systems research. We will also 
review the appropriate role of the various sectors in such research, in 
order to maximize the efficient use of resources. Along these lines, 
coordination on mobile radio matters both within the department and 
with other organizations (IT&C, NRC, MOT, etc.) is recognized as 
important. The program proposal mentioned above has been dis- 
cussed extensively amongst these groups and day-to-day activities are 
routinely taking place in a coordinated manner. 

The research on both RACE and SYNCOMPEX, although it 
suffered for a short while from uncertainty in funding, has been 
reestablished as an important commitment within our radio systems 
research program. It is our intention to pursue these developments in 
conjunction with industry and to maximize the exploitation of the 
basic work in this area at the research centre. 

It is recognized that mobile radio is subject to intense world-wide 
competition and that our competitive position in this area may finally 
depend on how we are perceived in related international activities. In 
this regard, over the past five years we have made a concentrated 
effort to increase Canadian participation in the activities of the CCIR 
and the CCITT. The department’s participation has, however, not 
been consistent, and we will work at improving this situation in the 
future. DOC staff also represent DND’s interests, as part of our 
military commitment, at various telecommunication fora such as 
TTCP and NATO/AGARD. 

More generally, the Department recognizes that, if the require- 
ments of the Canadian telecommunications sector are going to 
continue to be met, priority must be given to effective Canadian par- 
ticipation in the main international forum, the International Telecom- 
munication Union (ITU), and to key bilateral relationships, including 
that with the U.S.A. Preparations are already well under way for 
Canadian participation in the ITU’s 1982 Plenipotentiary Conference 
and in the important World Administrative Radio Conferences 
(WARCs) and Regional Administrative Radio Conferences (RARCs) 
that will be held over the next few years. The Canadian private sector 
is contributing to these preparations. 


Office communications system 

It is vital to our Office Communications Program that a 
cooperative relationship develop between the Government and the 
private sector. To assist in the development of this relationship, the 
Department has organized an industry advisory group, under the 
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chairmanship of Dr. Carl Beigie, in which 15 Canadian firms will be 
asked to participate as members. Through this group it is hoped we 
will find ways of working more closely with industry in the develop- 
ment of state of the art office technology products in Canada. 


Need for a focus on component development 

A preliminary meeting was held recently between DOC, DND and 
IT&C concerning your recommendation for an inter-departmental 
effort in the area of microelectronic and electro-optical devices. While 
discussions were very preliminary and tentative, they included, 
among other things, proposals for the composition of a committee, its 
name and its terms of reference. 

The department recognizes not only the importance of GaAs 
semiconductor technology for implementing high-speed (gigabit) 
electronic circuitry, but also the potential of this material to provide 
the monolithic base on which to marry electronic and optical devices, 
thereby forming the opto-electronic integrated circuits of the future. 
Development activity in this field embraces several other projects 
concerning new studies, laboratory processes and experiments, and 
transfer of technology to industry. Other microelectronic components 
and materials under development, test and evaluation include surface 
acoustic wave, vertical diffusion metal oxide semi-conductor, and 
very high speed integrated devices and materials. Thus a good base 
exists upon which to support a component development activity such 
as you propose. 


Conclusion 

Even though the process of reviewing and exchanging views on 
communications research is a rather laborious task, it is an essential 
activity which must be undertaken regularly to ensure full compre- 
hension of the ramifications of developments in this field by all those 
involved in Government and industry. 

This year’s exercise has contributed significantly to that objective. 
It has provided an invaluable source of information which will help 
the Department to better select its priorities and shape its strategies. 

I am looking forward to the next meeting of CRAB, which I feel 
should be held within a year of your last meeting. 


Yours sincerely, 


tke 


Pierre Juneau 
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The 1980 Report Committee 
T. R. Ide, Chairman 

R. D. Voyer, Secretary 

J. Coleman 

M. Dufresne 


Communications Research 
Advisory Board 

1980 Membership 

S. G. Anderson, Vice Chairman & 
Assistant General Manager 
Manitoba Telephone System 
Winnipeg, Manitoba 


E. Bobyn, Chief 

Research & Development 
Department of National Defence 
Ottawa, Ontario 


Patricia Carney, President 
Gemini North Ltd. 
Vancouver, B.C. 


Michel Dufresne** 
Télécable Vidéotron 
St. Hubert, Québec 


Dennis Hall, President ** 
Bell-Northern Research 
Ottawa, Ontario 


John T. Coleman, Director 
Government & Industry Liaison 
CTV Television Network Ltd. 
Toronto, Ontario 


M. Antoine DesRoches* 

Sécretaire de la Direction et 
Vice-Président aux Relations Publiques 
La Presse 

Montreal, Quebec 


M. Roland Doré, Directeur* 
Ecole Polytechnique de Montréal 
Montreal, Quebec 


Marie-Josée Drouin, Director General 
Hudson Institute of Canada 
Montreal, Quebec 


Serge Gouin, Executive Vice President 
Canada Development Corporation 
Toronto, Ontario 


G. Haslam* 

Director 

Videotex Services 
Southam Incorporated 
Toronto, Ontario 


T. R. Ide 

Information & Communications 
Technology 

Scarborough, Ontario 


Roger Langlois, Directeur 
Ecole Polytechnique de Montréal 
Montréal, Québec 


D. Loftus, Director General* 
Department of Industry, Trade 
& Commerce 

Ottawa, Ontario 


J. S. MacDonald, President 


MacDonald, Dettwiler & Associates 


Richmond, B.C. 


D. Mallet-Paret, Vice-President 
Corporate Planning 
and Development 
Alberta Government Telephones 
Edmonton, Alberta 


R. E. O’Reilly, Corporate Director 
Strategic Planning 


Canadian Broadcasting Corporation 


Ottawa, Ontario 


Alphonse Ouimet 
Pointe-Claire, Quebec 


Raymond Pronovost* 
Directeur Recherche et 
Essais 

IREQ 

Varennes, Quebec 


J. J. Shepherd, Chairman 
Leigh Instruments Ltd. 
Ottawa, Ontario 


George Sinclair, President 
Sinclair Radio Laboratories Ltd. 
Concord, Ontario 


J. Schmidt** 
CNCP Telecommunications 
Montreal, Quebec 


Roger Voyer* 
Principal 

Nordicity Group Ltd. 
Ottawa, Ontario ; 


Sylvane Walters, President 
Scarborough Cable & TV 
Scarborough, Ontario 


K. Wyman 

Executive Director 

Canadian Radio-television and 
Telecommunications Commission 
Hull, Quebec 


* New members for 1980/81 
** Alternative representative 
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Preface 


The annual report of the Communications Research Advisory 
Board (CRAB) is made public in the interest of promoting a greater 
understanding of the issues involved in publicly funded communications 
research in Canada. 

The Communications Research Advisory Board (CRAB) was 
established in 1974 to advise on the research program of the federal 
Department of Communications. Its members, distinguished experts in 
fields related to communications and culture, are appointed by the 
department for terms not normally exceeding three years. 

The mandate of the board is to advise the Department of Com- 
munications on the quality and management of its research program 
and on its relevance to departmental goals in the areas of information, 
communications and space technology, spectrum management and 
government telecommunications, telecommunications policy, and arts 
and culture. It also recommends measures to improve coordination with 
similar programs in industry, universities and elsewhere in government, 
and offers advice on matters specifically referred to it by the depart- 
ment. 


, 


‘ 


May 1, 1982 


Mr. Pierre Juneau 

Deputy Minister 

Department of Communications 
Ottawa, Ontario 


K1A 0C8 


Dear Mr. Juneau, 

On behalf of the Communications Research Advisory Board I am 
pleased to submit the Report of the board for 1981-82. 

We welcomed the opportunity given to us this year to comment on 
the integration of Arts and Culture within the Department of Com- 
munications. It is our view that the availability of appropriate content 
is critical to the acceptance of the new communications technologies 
and that the two must evolve together. The related issues are 
understandably complex. Without the high degree of cooperation and 
the many contributions of my colleagues, the preparation of this report 
would have been impossible. 

The comprehensive briefings provided by the members of your 
staff were particularly helpful in providing us with the insights so 
necessary for our deliberations. Finally, my colleagues and I would like 
to say how much we appreciated your personal interest in the work of 
the board, the time that you gave to our initial briefings and the many 
courtesies shown to us. 


Yours sincerely, 


Communications Research 
Advisory Board 
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Sweeping 
changes 


The adjectives most frequently used to describe the new com- 
munications technologies are “ubiquitous”, “pervasive” and “transfor- 
mative”. In a prescient study, published in 1973, the Science Council of 
Canada described the emerging computer/communications technologies 
as transformative technologies because they “give impetus to fundamen- 
tal change in human thought and action”.1 

There is no lack of speculation and forecasts regarding the sweep- 
ing changes that the new communications technologies are bringing 
about. The marriage of low cost microelectronic systems, computers 
and high capacity transmission facilities such as optical fibres offers the 
delivery of a large range of new services to homes and offices. Personal 
computing, electronic mail, satellite delivered television programs, non- 
broadcasting cable delivered services, not to mention the “stand-alone” 
units such as Texas Instruments’ “Speak & Spell” are here! 

These technologies are already causing radical changes in the 
organization, structure and strategies of enterprises. Some unemploy- 
ment is appearing particularly in manufacturing industries. What is not 
so apparent is the likely impact on the nature of work itself. Any soci- 
ety which hopes to adjust without major dislocation must recognize 
that it is the quantity, quality and application of content which will be 
the principal product of new and innovative industries. Costs of pro- 
duction are increasingly related to software rather than hardware with 


ee ee ee 


1 Science Council of Canada, “Strategies of Development for the Canadian Computer In- 
dustry,” Report No. 21, Sept. 1973. 


software interpreted in its broadest sense to include content and data 
bases and not simply the operating instructions provided to the com- 
puter. 

Communications technologies will continue to be developed at a 
rapid pace simply because people want to take advantage of the ser- 
vices offered. In the final analysis, user response and other market 
forces will determine the success of any one service, but there is no 
doubt that our “communications environment” will be very different by 
1985. 

While we no longer doubt our ability to innovate technologically 
to generate new communications configurations, there are growing con- 
cerns about our ability to provide appropriate content for these new 
technological systems. 

Generating content is the challenge! 
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New directions 
and priorities 


The policy environment 

In Canada, the communications policy environment is one of the 
most difficult for policymakers. Not only do they have to face the 
geographical challenges of a large, sparsely populated land mass, two 
languages, the jurisdictional issues related to two levels of government, 
and the spillover effects from the United States, but they also have to 
deal with technological change that makes the communications environ- 
ment increasingly difficult to regulate. Videocassettes, videodiscs, home 
computers, fully interactive systems and low-cost earth stations present 
new opportunities for the individual to control his or her information 
and entertainment environment. Technology “push” makes it imperative 
that we develop imaginative policies that will enable Canadians to com- 
pete effectively in this area. Canadian produced information and enter- 
tainment programs are but a small fraction of the total programming 
that Canadians are exposed to daily. Technological change therefore 
poses serious questions related to the direction of cultural and social 
policy in Canada. 

Some issues facing Department of Communications at the present 
time relate to: 
¢ earth-station ownership 
* extension of broadcasting services 
* microwave licensing policies 
¢ broadcasting policy 
* telecommunications policy 
* new services (e.g. pay-TV) 
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© transborder issues such as data flow, broadcasting and satellites 

© spectrum management, domestically and internationally 

® potential economic impact of communications policy 

® policy responsibility 

e structural issues such as the relationship between Telesat and 
Teleglobe 

® inconsistent regulations between the federal and provincial levels of 
government | 

Obviously, the large number of issues must force the setting of 
priorities. All issues cannot be treated equally; there are not the time 
and resources to do so. 

In order to arrive at priorities, objectives need to be sharpened and 
the trade-offs between them made as explicit as possible. This requires 
an overview — a vision — as to where communications policy should 
be going in Canada, against which the issues of the day can be tested. 
Through this type of interaction issues can be clarified and discrete 
priorities arrived at. But without such a vision and a process which 
clearly establishes a set of values, goals and objectives, all issues remain 
equal and compete equally for the time of policymakers. 


Planning and setting priorities 

The development of an overview and the setting of priorities re- 
quire a planning function. As we mentioned in last year’s report “senior 
management alone has to set the strategic mission of an organization”. 
We are gratified to learn that Department of Communications has ap- 
pointed a senior planner reporting directly to the Deputy Minister. 


We see three major tasks facing the planning group: 
¢ the development of a vision and overview — To be effective this vi- 
sion must be a clear, goal oriented, well articulated statement that links 
future directions to issues facing policymakers today.2 Without that link 
there is a risk that the overview will be dismissed. 
e the development of an explicit priority setting mechanism — Such a 
mechanism needs to be “transparent” to all those involved in the 
policymaking process. Only in this way can clear objectives and explicit 
trade-offs between them be developed and priorities arrived at. To be 
truly “transparent” the priority setting mechanism will need a set of 
criteria against which priorities can be evaluated. 
© the development of a process to bridge the gap between the arts and 
the sciences — The scientific and artistic cultures are usually considered 
as opposites, the rational versus the creative. But good science is very 
much a creative process; discovery comes from insight more than from 


2 In fact, under the Department of Communications Act, the department is charged to “com- 
pile and keep up to date detailed information in respect of communication systems and 
facilities and of trends and developments in Canada and abroad relating to communications 
matters”. This directive must be interpreted in the broadest possible way (i.e. including 
socioeconomic dimensions) if a comprehensive overview is to be developed. 
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random experimentation. In a department where technology and art are 
becoming increasingly intertwined, the traits common to both “cultures” 
need to be made more explicit and integrated at the highest policy 
levels. 

These are major challenges. The planning group will need the 
respect, support and collaboration of all sectors of the Department of 
Communications if the exercise is to be successful. 
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The content challenge has been recognized for some time in 
Canada. “Canadian content” is a national issue. The CRTC sets down 
Canadian content rules, the Applebaum-Hébert Committee is reviewing 
the state of our cultural health, and the federal government is 
reorganizing itself to meet this-new challenge?. As we mentioned in last 
year’s report, we welcome the transfer of the Arts and Culture Sector to 
the Department of Communications because this move signifies that 
content and technology can no longer remain solitudes, that form 
follows function and that the two must evolve together. 

In our view, however, the implications of the content issue ZO 
beyond our cultural health and support to the arts. The content issue 
affects the viability of the Canadian economy itself. 

Appropriate content, for example, is key to the eventual success of 
Canada’s Telidon technology. The question is more complex than just 
the creation of Canadian data banks. It includes the development of 
software and interfaces to permit individuals to not only interact more 
effectively with the system but also to input their own content to it. In 
addition, applications must be acceptable in both economic and human 
terms. The desire of the participants in the Elie field trial to create their 
Own pages is a case in point. Good behavioral research is needed and 
its results must be associated with an assessment of the eventual market 
potential. 


3 As Deputy Minister Juneau explained at the December 7/8, 1981 meeting of CRAB, Canada 
is unique in formally establishing new governmental structures that integrate content and 
technology. 
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The need for an overview of content policies 

The new communications technologies require information and 
entertainment content. Where will it come from? How will it be 
developed? The strategy needed for the development of Canadian con- 
tent parallels that needed to support Canadian industrial development: 
a favorable regulatory environment, tax incentives, direct support 
through grants and contracts, government procurement and so on, to 
make Canada’s knowledge and cultural industries internationally com- 
petitive. 

At the moment, content issues and policies are not analyzed in a 
comprehensive manner. Broadcasting, film, recording, publishing, 
copyright, data/information policies and so on are all discrete areas of 
policy development where the Department of Communications has 
established working groups. This is both logical and necessary. But if 
we are to move towards a strategy for content and software develop- 
ment, then we need to have a sense of overview as to types of content 
that are compatible with the new technologies and the complementarity 
(or possible conflict) among the policies aimed at the development of 
discrete sectors. 

Therefore, we recommend that the Department of Commnications 
establish a Task Force that would have the following terms of reference: 
e assess the needs and demand for information and entertainment con- 
tent for the new communications technologies and systems that are be- 
ing and will be set in place in the 1980s 
® evaluate current policies in light of the demand with particular em- 
phasis on their impact on GNP, export sales and employment 
@ make recommendations on how best to develop Canadian content 
and applications in those areas (1) where we can become internationally 
competitive and (2) where there is a particular Canadian need 

Obviously, such an undertaking would have to draw heavily on 
the work and personnel currently involved in the departmental working 
groups previously mentioned, the CRTC, and the Applebaum-Hébert 
Committee which is undertaking the first full-scale review of Canada’s 
cultural policy since the report of the Massey-Lévesque Commission in 
1951. The purpose of the work would be to develop policy directions 
based on demand for content. These directions would, among other 
things, indicate: 

@ the “niches” where Canadians can show excellence (we cannot do 
everything!) 

e the strategies that must be set in place to be internationally com- 
petitive (protectionism is not viable over the longer term) 

e the level of resources that should be diverted from existing research 
programs to new content development programs (e.g., perhaps some 
10 per cent in the first year and growing in following years) 

e the type of mechanisms that are needed to monitor performance 
against declared policy directions 

e the returns to Canada in both socioeconomic and time scales. 
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The role of the Arts and Culture Sector 

An important dimension of content is of course cultural/entertain- 
ment content and the cultural industries generating this content. In 
total, it has been estimated that they currently represent about $10 
billion or 3.3 per cent of Canada’s GNP. Possibly the most critical issue 
facing Canada’s cultural industries is the market niche that they will 
occupy in a communications environment dominated by information 
and entertainment coming from all parts of the world. This will require 
a thorough understanding of the new information and entertainment 
markets. Evaluations of commercial potential, market studies and 
market trials are badly needed. For example, the federal government 
spends more than $1 billion on Canada’s cultural industries without 
much assessment of the benefits of this expenditure. Is it money well 
spent? Could it be spent more effectively in emerging areas that would 
give Canadian firms and artists an edge in the international markets? 
Such questions must be addressed. But to answer these questions re- 
quires the development of appropriate criteria against which such an 
assessment can take place. 

The proper vehicle to address these issues is the Arts and Culture 
Sector. The sector is mandated “to advise on the optimum allocation of 
resources to and among the arts and culture programs”. To do this 
effectively, it needs to undertake assessments of current programs 
and market studies related to new opportunities. We feel that the Arts 
and Culture Sector should devote more of its resources to such studies. 


By focusing on demand studies, the Arts and Culture Sector would 
provide a valuable input to the Task Force referred to earlier as well as 
ensuring its place as an integral part of the Department of Communica- 
tions. 

The intent of the Department of Communications to enhance the 
interface between technology and content and to create new content is 
illustrated by the proposal to form a new Electronics and Humanities 
Branch, which would make available to Canada’s artistic and cultural 
community sophisticated communications equipment (e.g., videodisc, 
computer-aided design systems) for experimental purposes. This is com- 
mendable. However, given the fact that the Arts and Culture Sector is 
already in place and if it is to integrate itself within the department 
over time, we do not see how another branch, however complemen- 
tary, can be integrated at the same time. The department needs time to 
digest its organizational changes. Therefore, in the short-term, we feel 
that those tasks destined to be undertaken by the proposed Electronics 
and Humanities Branch, and which could be undertaken by the Arts 
and Culture Sector, should be assigned to that sector. Also, we feel that 
before embarking on this new venture, the department should under- 
take a feasibility study to establish if the need for such a new branch 
exists as measured against other priorities. 

If an Electronics and Humanities Branch is found to be justified, 
then the department would have to study the best way of making it 
operational. If the purpose of the proposed activity is to interest 


uit 


Canada’s cultural community in experimenting with the new com- 

munications technologies, then the technology should go to the artists 

rather than the artists come to the technology. This means that an Elec- 

tronics and Humanities Branch need not be centralized in Ottawa; it 

could be administered from Ottawa, but through appropriate com- 

munications networks flourish where the nodes of cultural activities are 

found across the country. In this way: 

e the department would be placed more directly in touch with the field 

e the cultural and technological aspects of the department would relate 

to common purposes 

® government resources would be made more accessible and the costs 

and benefits of research would be spread more widely 

© increased support would be available for a variety of promising 

professional applications such as information services for the 

disabled, medical teleconferencing and soft publishing for the scientific 

community 

¢ the working potential of an interactive networking environment 

would be tested and explored 

@ human and technical resources would be mobilized across Canada to 

focus on a wide variety of research 

© industry would benefit from related projects 

e the innovative capacity of Canadians would be substantially increased 

relative to high technology 

@ new possibilities for research and development would surface 

® increased public awareness, support and participation would be 
achieved 

e new patterns of collaboration and interface would be established. 
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4 


Industrial 
policy 


The Department of Communications has an enviable record of 
scientific and technological achievement. The relevance of the depart- 
ment’s research program is well demonstrated by the relationships that 
the department is able to establish with Canadian industry to transfer 
its technology in such areas as Telidon, office communications, space 
and spectrum management (to Saudi Arabia).4 

In a rapidly changing communications environment, field trials 
have emerged as the mechanism to test public acceptance of the new 
technologies. The department is very much involved in these trials and 
has gained much experience in working with Canadian industry in 
general. As well, the department has experience in working with 
specific firms such as SPAR Aerospace Ltd. While such relationships 
strengthen the technology transfer process they do raise some issues. 
These include: 
¢ the proper use of intellectual property resulting from the expenditure 
of public funds 
¢ the long-term implications of taking the lead in developing industrial 
capabilities. The commerical development of a new technology, such as 
Telidon, may take a decade. What is the department's industrial sup- 
port role over such a time period? Does the department accept “a lead 
agency” role to ensure the success of a venture over time or does it pull 
out once it has alerted industry to the potential of a new technology? 


4Ministry of State for Science & Technology, ‘Transfer of Technology, by the Department 
of Communications: Eight Innovations,” Background Paper No. 12, 1980. 
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e the manpower implications of technology transfer. Technology 
transfer is as much the transfer of knowledge as it is “hardware”. This 
involves people. Therefore, the department needs to plan the involve- 
ment of its research staff in the technology transfer process. Should it 
be expected that staff will follow an innovation into industry If so, 
under what conditions (e.g., part-time, secondment)? 


These are important issues that will keep surfacing since the Depart- 
ment of Communications will continue to produce marketable innova- 
tions. However, the department needs to set in place an industrial 
policy that will clearly give it a “lead department” role in the com- 
munications area. Such a policy will have to include a clear statement 
of the department's technology transfer role and where its respon- 
sibilities end in the technology transfer process leading to the commer- 
cialization of a given technology. 

It is our view that the Department of Communications should 
operate more at the research end of the innovation spectrum than at the 
commercialization end. Marketable technology should be transferred to 
the private sector at the earliest possible moment so that the department 
is free to undertake research on the next generation of technology. For 
example, since the Department of Communications has contributed to 
the development of Telidon and Vidacom (an integrated system for 
cable distribution) and has transferred the above technologies to the 
private sector, we recommend that the department assist Canadian in- 
dustry in maintaining its leading edge in international markets by 
developing special application software for teleshopping, home banking, 
telesecurity, medicalert and pay per view pay-TV services. This would 
require new technology, and it is in such leading edge areas that the 
department should be developing research programs. 

As the “lead department” in the communications area, the Depart- 
ment of Communications will have to develop an action plan that en- 
sures that the research paid for by the public is commercialized in such 
a way as to optimize Canada’s interests. This will require coordination 
of research stategies with public agencies such as the CRTC and the 
private sector to ensure that the regulatory environment enables rather 
that inhibits indigenous industrial development to the extent possible 
under existing legislation and that the views of the private sector are 
taken into account in formulating research plans. 

For example, the area of office communications presents a major 
opportunity for Canada. But to maximize the industrial benefits from 
this sector will require not only an enabling regulatory framework, but 
also close collaboration between the Department of Communications 
and the private sector to establish research directions and to facilitate 
the early commercialization of this technology. Such developments will 
also require further study of human factors and the man-machine inter- 
face (ergonomics) if they are to be commercially successful. 
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The future 
of the 


Communications 
Research Centre 


(CRC) 


As we stated in last year’s report, we believe that the role of the 
CRC should be that of a national centre for communications research 
excellence. The CRC’s innovative capability is second to none and in a 
number of areas it has demonstrated world scale excellence. The present 
juncture in the CRC’s research activities (e.g., a number of projects 
soon to be completed) and in federal communications policy develop- 
ment (e.g., the space program) presents a major opportunity to shape 
the CRC’s program so that it can build on those areas of proven ex- 
cellence in a way that will support policy development. 


The research base 

The development of excellence requires a viable research base. This 
means that a critical mass of R&D activities must be sustained in key 
areas within the CRC. This is why, for example, we recommended last 
year that 15 per cent of the budget for research in radio technology and 
systems be targetted for fundamental research and that research related 
to Telidon technology be continued and expanded even though certain 
aspects were being transferred to industry. It is imperative that the 
research base not be sacrificed because of the pressure to transfer 
technology to industry. 

CRAB is very concerned that the Department of Communications’ 
research base is eroding. To help redress this situation and to ensure a 
continuing capacity to innovate, we recommend that at least 15 per cent 
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of ongoing R&D funding should be devoted to basic research.5 

Only in this way will the CRC maintain and develop its role as a centre 
of excellence and ensure that new innovations will be forthcoming. It 
must be remembered that Telidon emerged from basic research under- 


taken at the CRC. 


New projects 

A number of R&D projects will be reaching completion in the next 
few years (e.g., Telidon, Elie field trial, CBC-teletext). This presents a 
major opportunity to shape the Department of Communications’ 
research program so that it is consonant with the development of the 
CRC as a centre of excellence. 

There is no lack of ideas regarding possible new programs. 
However, the choice of programs must be in keeping with departmental 
priorities as well as supporting areas of excellence. CRAB did make a 
number of recommendations last year regarding research directions of 
the department, some of which are worth repeating here: 
® research in telecommunications standards should be increased 
@ research on mobile radio systems should be strengthened® 
@ research work on the SYNCOMPEX and RACE systems should be 
continued at an adequate level 

These are examples of nodes around which research excellence can 
develop. Of course, there are other emerging areas that present major 
opportunities. The use of teleconferencing services, both audio and 
visual, will increase due in part to increasing travel costs. We recom- 
mend that this area become a priority in the current research program 
and that research projects such as those listed in the Appendix be 
undertaken. While new programs, such as teleconferencing and office 
communications, as mentioned earlier, should strengthen the CRC’s role 
in the development of R&D excellence, the final choice must be made 
within a context that recognizes the Department of Communications’ 
priorities and the expectations of Canadian industry. 


The space program 

Space research is another node of research excellence that needs to 
be maintained within the CRC. However, while the research should re- 
main within the CRC, we believe that the coordination of Canada’s 
space effort should be through a separate organization. 

As noted in last year’s report, we favor an organizational form that 
has both public and private sector involvement. Such a body would 


5 Basic research is original investigation undertaken in order to gain new scientific knowledge 
with the primary purpose of contributing to the conceptual development of science. (Science 
Council of Canada, ‘Policy Objectives for Basic Research in Canada,” Report No. 18, 1972.) 


6 At the December 7th briefing of CRAB, the ADM Research indicated that Cabinet had not 


approved new funding for this activity. CRAB considers this area of research to be of high 
priority and urges the Department of Communications to obtain adequate funding. 
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help minimize overlapping responsibilities among government depart- 
ments and, through the involvement of industry, deal more effectively 
with some of the present concerns of the Department of Communica- 
tions’ Space Sector. 

At the December 7th CRAB briefing, the ADM Space asked for ad- 
vice on two points: (1) how to structure a partnership with industry, 
especially the telecommunications service providers and (2) how to 
demonstrate and maximize the spin-off potential from space technology. 
We believe that answers to such questions would be easier to come by 
if the space program was situated in a separate organization with both 
public and private sector involvement. For example, the development of 
contacts and partnerships with the relevant sectors of the Canadian 
communications industry is very much facilitated through an organiza- 
tion charged with maximizing the commercial development of Canadian 
space technology. The participation of the private sector will ensure 
that the organization is market driven. This would ensure that a major 
priority would be the identification of commercial opportunities related 
to any space program. The fact that Canada is a world leader in 
ground station technology, for example, is an indication that the poten- 
tial for commercially-oriented industrial capabilities related to Canada’s 
space program exists. What we lack, however, is the international 
marketing stategies to take full advantage of these. 

On specific space activities we reiterate our recommendations of last 
year: (1) Canada continue to participate in the European L-SAT pro- 
gram and (2) Canada participate in the MSAT program with the United 
States. 


The radar research program 

While the CRC is the natural home for defence-related communica- 
tions research, it is contended that the same cannot be said for radar 
research. The current radar research program relates almost entirely to 
the objectives and missions of the Department of National Defense 
(DND), rather than to those of the Department of Communications. 
There has always been a historical link between the radar research pro- 
gram and the Department of National Defense. Also, the major military 
radar procurements planned for the 1980s (more than $1 billion) will 
necessitate close collaboration between Department of National Defense 
procurement officers and radar research personnel. Therefore, we 
recommend that the agreement between the departments of Com- 
munications and National Defense be reviewed at the earliest possible 
date and amended if need be. 


Contracting-in 

The Department of Communications is considering a “contracting- 
in” policy to give Canadian industry access to CRC facilities and 
resources. The ADM Research raised a number of administrative pro- 
blems related to the implementation of this policy (e.g., additional 
resources, fee structure). However, we feel that there are fundamental 
issues related to “contracting-in” beyond the administrative ones. These 
include the following: 
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e is there a sustainable demand for this service from Canadian in- 
dustry? Or will the CRC have to actively market its research capabili- 
ty? 
e does the nature of work at the CRC and the “internal culture” of the 
laboratory lend itself to providing a commercially-oriented service? 
® would the CRC be competing with the private sector? 
e is there any conflict with the government's “contracting-out” policy 
which was set in place explicitly to stimulate the development of R&D 
capabilities in the private sector? 

We feel that these questions need to be answered before a 
contracting-in policy is set in place. 


In sum 

With the space program in a new organization and radar research 
oriented towards the needs of the 1980s, the CRC mandate will be 
clarified and the laboratory will be well positioned to pursue new areas 
of research that are in keeping with departmental priorities. And with a 
renewed commitment to basic research (i.e. at least 15 per cent of pro- 
ject funds) the CRC will be able to develop and maintain its role asa 
national centre of excellence in communications research. 
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Conclusions 
and recommendations 


The Department of Communications now faces a major challenge: 
that of integrating content with technology. We believe that the follow- 
ing recommendations will help the department bring about this union 
without adversely affecting existing strengths. 


The new planning group should address the following tasks 
immediately: 
¢ the development of a vision and overview 
¢ the development of an explicit priority setting mechanism 
¢ the development of a process to bridge the gap between the arts and 
sciences. 


The Department of Communications should establish a Task Force 
charged with the development of a strategy for Canadian content. The 
terms of reference of the Task Force should be to: 
¢ assess the needs and demand for information and entertainment con- 
tent for the new communications technologies and systems that are be- 
ing and will be set in place in the 1980s 
¢ evaluate current policies in light of the demand with particular em- 
phasis on their impact on GNP, export sales and employment 
¢ make recommendations on how best to develop Canadian content 
and applications in those areas (1) where we can become internationally 
competitive and (2) where there is a particular Canadian need. 

As well, the Task Force would indicate the level of research 
resources that should be diverted from existing programs to new con- 
tent development programs. 
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WI 


In order to accelerate the integration of the Arts and Culture Sector 
the Department of Communications should undertake a number of 
policy studies, including market studies, that would support the ac- 
tivities of the Task Force referred to above as well as on-going policy 
development within the department. 


Before setting up the proposed Electronics and Humanities Branch, 
the department should undertake a study to establish if the need for 
such a branch exists. Such a study should focus on the wider needs of 
the artistic community in relation to the new communications 
technologies. Any task proposed for the Electronics and Humanities 
Branch which could be more effectively undertaken by the Arts and 
Culture Sector should be undertaken by the latter. Also, if an Elec- 
tronics and Humanities Branch is established, it should not be centraliz- 
ed in Ottawa but flourish where the nodes of cultural activities are 
found across the country, using the increasingly sophisticated network- 
ing capabilities of communications technologies. 


The Department of Communications should develop a comprehen- 
sive industrial policy so that its role vis-a-vis Canadian industry is clear 


_ to everyone, particularly as it relates to the department's technology 


transfer commitments. 


Related to recommendation 5, the department should develop an 
action plan indicating how it will interact with the CRTC and the 
private sector to get their views and positions vis-a-vis industrial 
development. 


To ensure that the CRC maintains its role as a national centre of 
excellence for communications research, at least 15 per cent of on-going 
R&D funding should be directed toward basic research. This level of 
funding should be considered as the necessary base budget to sustain 
the excellence of the CRC’s research program and the department's 
mandate in the longer term. 


The choice of new research programs should be made within a con- 
text that recognizes the department's priorities and national needs. 


The choice of new research programs and overall research direc- 
tions should be in keeping with the specific research program recom- 
mendations made in previous reports. 

Teleconferencing should be a priority area of research for the CRC 
and research projects should be developed in concert with Canadian in- 
dustry. 


Space research should be maintained within the CRC. 
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The coordination of Canada’s space effort should be done through 
a separate “arm’s-length” organization which has both public and 
private involvement as recommended in our last report. 


The objectives of the Radar Research Program should be reviewed 
and amended if need be. 


The Department of Communications should address a number of 
issues related to possible conflicts with other government policies and to 
market demand before implementing a “contracting-in” policy for CRC. 


These are our principal recommendations at this time. They 
illustrate the need for the Department of Communications to develop a 
comprehensive planning framework that will facilitate program choices 
and lead to the integration of content and technology. 
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Appendix 


Teleconferencing: an opportunity 


Energy conservation and productivity of the work force generally, 
both high profile concerns in the national interest, are making telecom- 
munication alternatives to travel and meetings imperative, urgent and 
increasingly attractive. 

For meetings both large and small, teleconferencing, which can 
bring people together on a national scale using existing telecommunica- 
tion technology, is a very powerful and attractive tool. 

Conservative estimates are that by 1990, 60 per cent of all Cana- 
dian businesses will use teleconferencing and 90 per cent of the educa- 
tional community will offer tele-education courses. Services will range 
from simple dedicated audio networks, similar to that being pioneered 
by Memorial University of Newfoundland, to public video conferencing 
services now available from the common carriers in Canada, Australia, 
the United Kingdom, Japan, the United States and elsewhere. 

This impressive growth is being significantly stimulated by the 
world’s need for universally available continuing education. At the 
same time, administrations in both the public and private sectors are 
being compelled to seek telecommunication alternatives to escalating 
travel and meeting costs. Meetings and seminars using teleconferencing 
are proving to be impressively brief and very productive because of the 
efficient, business-like member interaction that teleconferencing permits 
and pursuades. 

Restated, teleconference meetings, using the existing public elec- 
tronic highway for voice, video, or computer-based systems, effectively 
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resolve traditional costly barriers of distance and time. Associated user 
hardware for a wide variety of applications is, in most cases, readily 
available off-shelf, and new, smarter boxes are coming on stream con- 
tinuously and rapidly. 

The most glamorous electronic meeting is television-like video 
teleconferencing. These systems are designed to duplicate the feelings 
and mannerisms of face-to-face meetings without imposing the burden 
and cost of travel. . 

Alternatively, computer-based teleconferences are least like face-to- 
face meetings. Participation is via compact typewriter or CRT terminals 
linked by traditional telephone lines to a central computer that serves as 
a ‘meeting place.” 

At the other end of the scale, audio teleconferencing is a simple, 
natural extension of a person-to-person telephone call on a group basis. 
An “Electronic Blackboard” can be added to this service to provide 
graphic information. 

New variations of the services described are closely linked to the 
cost of transmission. For example, there is a demand for systems which 
can use inexpensive narrow band transmission. Slow-scan video, which 
sends a still image every few seconds, is another example. High capaci- 
ty conference bridges, and speed calling techniques, reduce the time 
needed to convene participants; for example, development of a “meet- 
me-bridge” by the New Brunswick Telephone Company, and other in- 
dependent manufacturers, enables meeting participants to dial into the 
conference themselves. 

With the basic development of “teleconferencing” in Canada behind 
us, and many needed variations already in the prototype stage, the 
thrust must now be the quickest and widest possible application of this 
very valuable yet relatively simple technology. 

There is a potential affinity between the development of a digital 
teleconferencing system and a lower cost enhanced Telidon design and a 
new generation of digital high definition television. Research work done 
in this area could enhance the future world position of Canada’s elec- 
tronics industry. 

Teleconferencing does not, of course, pretend to address or solve 
all fundamentals of meeting dynamics — although it is important to 
understand them — but it does afford a significant and timely solution 
to a universal need for a cost-sensible subtitute for meetings, where ap- 
propriate. 

Canada must now expand and exploit the obvious opportunity that 
teleconferencing presents. 

To do this we must: 

e establish a focal point, possibly within the Department of Com- 
munications and industry to coordinate the research activities outlined 
below including managing the call for proposals, awarding contracts, 
collecting reports, preparing recommendations, etc 

¢ establish a “think tank” of knowledgeable people to specify what 
features and systems are required for a successful teleconferencing 
offering 
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¢ conduct comprehensive market research on all modes of teleconferen- 
cing (voice, video, data, etc.) and all other aspects (including human 
factors), identifying market needs and technological and economic re- 
quirements of the market place and testing these against the features 
and systems specified by the “think tank” 
* identify competitive threats to the Canadian environment (e.g., the 
U.S.-based Holiday Inn teleconferencing initiative in Canada) 
* consolidate existing technology and its application; 
¢ identify suspected development voids in hardware such as compact 
low price Codecs, video screens, cameras, etc. 
¢ identify voids in standards — domestic, North American and world- 
wide — and their relationship to Telidon and High Definition : 
Digital TV 
¢ develop methods for economical multipoint accessibility including the 
use of wire, coaxial cable, fibre optics and satellites 
® research economical bandwidth utilization alternatives 
¢ develop convenient, quick public access methodology 
¢ research and explain the significant differences between conducting 
meetings face-to-face versus teleconferencing and identify special skill 
needs 
* investigate and recommend on the viability of expanding tele- 
conferencing, incorporating financial analysis for both the manufactur- 
ing and service providing sectors 

Canada has the talent and the organizations qualified to carry out 
these activities. 

At the same time, a real-world test bed, preferably Canada-wide, is 
needed to test the research findings. 
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Preface 


The annual report of the Communications Research Advisory Board 
(CRAB) is made public in the interest of promoting a greater under- 
standing of the issues involved in publicly funded communications 
research in Canada. 


The Communications Research Advisory Board (CRAB) was ap- 
pointed in 1974 to advise on the research program of the federal Depart- 
ment of Communications. Its members distinguished experts in the fields 
related to communications, are appointed by the department for terms 
not normally exceeding three years. 


The mandate of the board is to advise the Department of Com- 
munications on the quality, management, and relevance of its research 
program to departmental goals. It also recommends measures to improve 
co-ordination with similar programs in industry, universities, and else- 
where in government, and offers advice on matters specifically referred 
to it by the department. 


_ 


; i . 

edi to Honemdeie ant 
a“ , . asl bry 4’ nse 
: : > sy 7. ! nak 


il ian 


~ ee ok 
AV? me TAaifey. & 
roeceerhiices .» (ee eee 
if, 700) O finde ‘gt 
i ' ey Vil 1008. 10 


; j { inf )* a 9 lense: a 7 
; ae ale tt? ce Ate IT 
a” : L, yrhg ‘7 ha 4 gR i] an "ye 35 (iat Ti ae - ; 
a &. ) fib 7 I Visser |) Nie Ta anne ha : 
samnhtety fe, aglv dhne formmoveg 4 Wy | 


, 
‘iG 9 earnls rsd WU’) AM 
1% 


July 13, 1983 


Mr. Robert Rabinovitch 
Deputy Minister 
Department of Communications 


Ottawa, Ontario 
K1A 0C8 


Dear Mr. Rabinovitch, 
On behalf of the Communications Research Advisory Board, I 
am pleased to submit our report for 1982-83. 


The United Nations has declared 1983 as World Communications 
Year and dedicated this event to the development of communications 
infrastructure. In light of this, we thought it would be appropriate to 
centre our report on the topic of “the new teleservices’”. While techno- 
logical advance has opened almost limitless possibilities for new service 
offerings, the long-term success of these ventures will depend on whether 
or not they respond to real human needs. The importance of under- 
standing the human side of technology was brought home to board 
members during last year’s discussion of the integration of culture 
and communications. This year, we wanted to continue to explore 
this theme and to deepen our understanding of its significance. 


Once again, we are grateful to your staff for their briefings on 
the department's activities, plans and priorities, as well as for the other 
assistance they provided to members of the board. Our task would 
have been much more difficult without their support. 


Yours truly, 


Ran Ide 
Chairman 


Communications Research 
Advisory Board 
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Introduction 


The theme of this year’s report is the new teleservices that are trans- 
forming the way we communicate. This is in keeping with the fact that 
1983 has been declared by the United Nations as World Communications 
Year and this year is dedicated to the development of communications 
infrastructures. 


While Canada is developing completely new communications 
infrastructures much of the world does not have basic communications 
services. As noted by the Minister of Communications: 


. it is difficult for Canadians to imagine that some countries do 
not have even the most basic communications services that we take 
for granted. For example, of the more than 550 million telephones 
in the world, some 75 percent are found in only eight countries, 
one of them being Canada.” 


1 Hon. Francis Fox, “Canada’s Role in World Communications Year”, notes for an 
address, February 24, 1983. 
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The new 
teleservices 


Communications technologies, such as digital switching systems, satellites 
and optical fibres, are merging with information processing technologies 
to create new possibilities to deliver both traditional (banking, shopping) 
and new services such as video games. The rapid growth of the video 
games market to the level of a $10 billion industry within the space 

of a few years has demonstrated the willingness of people to explore 

the new possibilities presented by the electronic media. However, like 
video games, the other services offered will have to be in touch with 
consumer demands. 


The trend seems to be inevitable. Time savings, convenience and 
cost savings will combine to drive the demand for new teleservices. The 
applications, such as those shown in table 1, appear to have significant 
market pull, not only because of today’s higher levels of disposable 
income but also because of the greater value that people place on time. 
Field trials in a number of countries including France, Germany, the 
United States, the United Kingdom and Canada have demonstrated 
initial consumer acceptance and have illustrated some of the difficulties 
of interactive or two-way transmission services. An estimate of consumer 
spending on video home services in the United States to 1990 is shown 
in figure 1, 
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Table 1 


Teleservices applications 


Applications Examples Revenue source 
Activity Participant and Supplier and advertiser 
related spectator sports, financing for ticket 

crafts and travel purchase and reservations 


Consumer financing for 
specialized services 


Structured Audience polling, Supplier and advertiser 

dialogue market research support for data collection 

Educational Formal and informal Consumer financing 
learning 

Entertaining Games, horoscopes Consumer and advertiser 
and comics support from other 


entertainment services 


Informative News, weather and Consumer and advertiser 
feature articles support from printed 
: sources, other electronic 
media 
Message Store and forward, Consumer support from 
related point-to-point telephone and mail 
messaging 
Shopping Direct sales, Supplier and advertiser 
related consumer financing from other 
information distribution techniques 
Personal Planning services Primarily supplier 
business, home and banking financing, offered as 
management and “value added” service by 
working at home bank or brokerage firm 
Security services, Consumer support 
word processing from traditional sources 


Source: CSP International 


Figure 1 


Projected U.S. home video consumer spending in 
selected areas 


Monochrome and color TV sales 
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* Multi-point distribution system/subscription television. 


Note: This chart relates to consumer spending, not units sold; thus, it takes into account 
the fall in unit costs projected for higher-volume, increasingly competitive manufac- 
turing as the product life-cycle gains maturity. 


Source: Kalba Bowen Associates Inc., High Definition Television to the Year 2000, a report 
for the CBS television network (January 1982), p. 17. 
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For example, in Canada, the Groupe Vidéotron has launched, 
in co-operation with the federal government, a pilot project aimed at 
developing the technology to delivery a variety of teleservices to the 
home. As shown in figure 2, the system, known as Vidacom, uses 
advanced data processing, telecommunications, cable TV and micro- 
computer technologies to distribute mass, selective and interactive infor- 
mation. The NABU Manufacturing Corporation of Ottawa is developing 
a similar technology based on “downloading” software through cable 
systems from a central computer to terminals in the subscribers’ homes. 


The delivery of a wide range of entertainment and information 
services is beginning to fundamentally alter the way we do things. The 
home is increasingly becoming a focal point for both leisure and work 
activities. Firms are beginning to evaluate the relative merits of con- 
solidation of activities at one site versus a network of “nodes” spread 
across a territory. These “nodes” could be satellite offices or work- 
stations in the home. Such corporate considerations are paralleled by a 
number of public policy questions related to the regulation and orderly 
delivery, as well as the related human aspects of new teleservices. These 
questions are becoming increasingly difficult to answer as traditional 
demarcation lines in the telecommunications sector become increasingly 


blurred. 


Trends in the use of teleservices are in keeping with what some 
observers have called a shift from our industrial society to a more 
“symbiotic” society which is less hierarchical and bureaucratic and which 
is more open and pluralistic through the development of numerous 
communications networks. : 


2 _H.V., Perlmutter, “Building the Symbiotic Societal Enterprise — A Social Architecture for 
the Future,” Tokyo Conference of the Club of Rome, Oct. 26-28, 1982. 
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Figure 2 
Vidacom: A Canadian Field Trial 
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Human aspects 
of the new 
communications 
technologies 


Better understanding of the ways that humans interact with the new 
communications technologies is an important area of research. The 1980s 
is a period of radical change involving tough economic conditions and 
new information technologies. The Department of Communications has 
already recognized the transformative influence of developments arising 
from micro-electronics. It has reassessed the relationship of culture and 
technology, and now faces the challenge of dealing with situations which 
no longer fit past assumptions and established patterns or organization. 
The changes involve government in the human and social implications of 
technological transformation. 


The proliferation of computer-related technologies connected to 
or implanted in communications technologies creates new relationships 
between people, culture and technology. The integration of telecommu- 
nications, data processing and broadcasting already transcends the limits 
of Marana sumone acy and control. Government policy and proce- 
dures have difficulty keeping pace with innovation. As software becomes 
more important than hardware, users and manufacturers need to comple- 
ment each other in their reciprocal field of developments. 


The potential of micro-electronic technologies lies in its ever in- 
creasing capacity for continuing development through programming, ap- 
plication and modification. The cost of electronic components has fallen 
by about 7 percent each year for nearly 20 years and the trend could. ac- 
celerate with the mass production of very large-scale integrated circuits. 
The concept of standardized hardware as a “finished” product serving 
predetermined goals is becoming obsolete. Manufacturers, anxious to 
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capture markets through control, can easily lose out by making technol- 
ogies fit their own limitations. Compatibility, interface and open options 
can release hidden potentials leading to essential software support and 
user allegiance. 


Communications research now relates to wide ranging, open-ended 
activities spanning a variety of areas and interests. It involves new 
possibilities relating to context, interface and feedback. It also involves 
self-motivated cultural activities as an equivalent to pure research. 

The diminishing cost of programmable hardware multiplies options 

and provides innumerable opportunities for success through trial and 
error. Innovation in the field can lead to product development and pro- 
duct development can lead to innovation in the field. Customization 
can balance standardization in a variety of trade-offs as appropriateness 
becomes the measure of success in terms of information and application. 


The Department of Communications is to be complimented on 
its proposal for an Information and Intellect Research Network. The 
development of new communication technologies relates to the field as 
well as the laboratory and involves individuals as well as groups, insti- 
tutions and corporations. The wider the participation the more human 
and beneficial he results are likely to be. 


Artists are already working creatively with robotics, artificial in- 
telligence, cybernetics, voice synthesis, word processing and data bank 
structure, manifesting ideas in the tradition of Leonardo da Vinci. 


Individuals can now own, build, modify, design, program and 
operate sophisticated micro-electronic equipment. Professionals, such as 
doctors, musicians and engineers can use their own initiative to person- 
ally integrate special knowledge, skill and understanding with computer- 
related applications. The untapped creative resources of a wide range of 
Canadians can be applied to new fields of research and development 
without the isolation and high capital cost of institutional or corporate 
environments. Canada needs its high technology industries to take full 
advantage of the communications environment in the 1980s. 


The interactive potential of new technologies could provide an 
infrastructure through which the Department of Communications could 
foster research and development by encouraging the formation of re- 
search networks and the exchange of information among many different 
users. This would promote collaboration, interaction and the sharing of 
information and resources across Canada. Appropriate equipment should 
be placed in the context of application, and creative initiative should 
receive appropriate financial support. 
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The Department of Communications should ensure that discretion- 
ary funds are available to supplement a wide range of creative initiative 
relating to research and development of information technologies in the 
1980s. This may call for collaboration with other departments, provincial 
governments and organizations such as the Canada Council. The Special 
Program for Cultural Initiatives, or some variant, should be continued. 


People are Canada’s greatest resource. At a time of deep economic 
recession and high unemployment, government must give people the 
opportunity of developing new skills related to the new information 
technologies so that they can participate actively in the information 
revolution. Government should seriously study the advisability of a 
National Program that would give those coming into the labor force and 
the unemployed access to the new tools so that they can learn to adapt 
to the new communications technologies. The self-actualization potential 
of such a program would lead to new employment opportunities in in- 
dustry and to increased productivity throughout the Canadian economy. 


Technological developments in the foreseeable future will impinge 
strongly on the life of every citizen, not only in providing him or her 
with a new range of consumer products and services but also in altering 
and extending his context of work, first through the progressive intro- 
duction of robotics, and computer-assisted design/computer-assisted 
manufacturing (CAD/CAM) and then through automation of the office 
place. The result will be to make the individual an increasingly important 
participant in communication networks. The department began its exis- 
tence as primarily a hardware department but has increasingly recognized 
the urgency of software and human development. We foresee a new 
need: for the department to become concerned to a much greater extent 
than it now is in the people issues that are being brought to the fore by 
the transition to an information society. Specifically, it would be desir- 
able for the Department of Communications to develop a stronger em- 
phasis on social research particularly where the focus is on the discovery 
of principles of system design which take account of the human dimen- 
sion. This could be in terms of impacts on individuals, on regions, on 
institutional life or on cultural entities of all kinds. There is a leader- 
ship role here which CRAB believes that the department can usefully 
play, not only in research but in creating a wide-ranging public dialogue 
around the key issues. 
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The rapidly 
changing policy 
environment: 
the need for research 


The Communications Research Advisory Board (CRAB) is consti- 

tuted to advise on the research program of the federal Department 

of Communications. Research in telecommunications is a multi-faceted 
function which extends to and includes such vital public interest matters 
as telecommunications policies and regulation including the relevant 
regulatory policy issues. Indeed, the very essence of how new techno- 
logies will be put to use in advancing the well-being of all Canadians 
impinges on the framework issues of effective national telecommuni- 
cations policy. New technology will be demanded by the marketplace 
which in turn will require new developments in policy. 


The information society is upon us. Canada’s ability to make a 
successful transition to an efficient integrated information society depends 
on the strength of the telecommunications infrastructure. Canada has 
one of, if not the most advanced and efficient telecommunications systems 
in the world. The possibility is offered of new and improved uses of 
evolving technologies. 


At the policy level, Canadians expect that national telecommunica- 
tions policy and regulations be developed by the relevant governmental 
agencies to avoid confusion concerning ground rules; to avoid wasting 
resources and time, critical in the global race to develop networks; and 
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to accommodate existing and new players as well as emerging new tech- 
nologies. This is very important if Canada is to maintain an advanced 
telecommunications system. Some of the confusion and balkanization in 
the telecommunications environment are illustrated by the following: 


¢ Newfoundland has developed a province-wide four-wire 
dedicated audio teleconference network which now plays a 
significant role in health and education in the province. Ap- 
proximately 50 communities are involved. The annual budget 
is $400,000 and its cost effectiveness has been demonstrated. 
To allow Memorial University to set up this system, the New- 
foundland Telephone Company has co-operated fully and 
has had to “bend the rules” to do so. Newfoundland has two 
sets of regulations, Public Utilities Board (P.U.B.) governs 
Newfoundland Telephone and CRTC governs Terra Nova 
Telephone (CN). About half of the network is in each ter- 
ritory. It would be desirable to add a 20-port ‘‘meet-me” 
bridge, however, the bridge cannot be bought by Memorial 
University and interconnected with the network in St. John’s 
where the control centre is located. To lease a bridge would 
be less desirable and financially prohibitive, at this time. A 
bridge can be purchased by Memorial University and located 
in Gander in CN territory but this would mean setting up a 
separate control centre with duplication of technical and co- 
ordinating personnel. 


e University and health groups in the Atlantic provinces are in- 
terested in developing teleconferénce networks. The problems 
encountered, because of the separate jurisdictions of New 
Brunswick Telephone and Maritime Telegraph and Telephone 
Company, appear to be inhibiting the rapid development of a 
necessary service. Not unnaturally, there is competition 
between the two companies. The use of certain regulations to 
protect company territories to the disadvantage of the region 
seems to be counterproductive. 


e The Royal College of Physicians and Surgeons of Canada and 
the Toronto General Hospital have bought a 20-port ‘meet- 
me” bridge and without difficulty connected it to the network. 
The Royal College with a national interest has distributed 
microphone/speaker kits to 20 universities and hospitals 
across the country. This means that at least eleven regulatory 
territories are involved. Because of regulations there were sub- 
stantial, problems incurred in interconnecting some of these 
units across the country. 


e In one western province it is illegal to inter-connect micro- 
phone/speaker kits and access a bridge. Students taking 
teleconference courses in that province have gotten around 
this by dialing into a bridge in an adjacent province. Of 
course, the university giving the course also has to dial in 
to the other province. 
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A federal government initiative in unraveling such problems would 
also be responsive to some recent calls by concerned Canadians. For ex- 
ample, the Science Council of Canada stated: 


“Co-operation and co-ordination between federal and provincial 
governments is essential if Canada is to have a role in an informa- 
tion dominated future. The Science Council recommends the crea- 
tion of a national communications policy that is forward looking, 
integrative and comprehensive.’3 


and the Clyne Committee expressed: 


“Although our terms of reference explicitly exclude questions of 
jurisdiction, we cannot refrain from stating the obvious: there can 
be no possibility of establishing a rational structure for telecom- 
munications carriage in Canada until the federal and provincial 
orders of government understand the necessity for it in national 
terms and agree to work together to achieve Canadian as well as 
regional or provincial objectives: the latter are important, but they 
differ from one part of our country to another and there will have 
to be some give and take, not only between Canada and the pro- 
vinces, but also among the provinces themselves.’4 


To this end, the Department of Communications should be in the 
forefront exercising its responsibility to recognize the problem and to 
propose effective solutions for early implementation, backed by relevant 
research results as needed. No other department is so well positioned nor 
indeed vested with a greater duty to speak out here as the federal Depart- 
ment of Communications. Indeed no other federal department has the 
statutory duty “to promote the establishment, development and effi- 
ciency of communications systems and facilities for Canada.”5 


CRAB, in turri would become more effective in its role advising on 
research programs in support of such national policy. 


The lack of a national communications policy framework narrows 
the focus of policy research to ad hoc issues which are dealt with in 
isolation of one another. And there is no lack of discrete issues. For 
example, Mr. A. Gourd, Senior Assistant Deputy Minister Policy, at 
the November 9 meeting of CRAB, referred to the following three issues: 


¢ coping with an increasingly competitive international 
environment; 


e the gradual move towards “open-skies”; 


¢ “re-regulation” in a number of areas (e.g., broadcasting, direct 
broadcast satellite). 


3 Planning Now for an Information Society - Tommorrow is too late, Science Council of 
Canada, Report No. 33, March 1982, p. 57. 


4 Clyne Committee Report, Telecommunications and Canada, Consultative Committee 
on the Implications of Telecommunications for Canadian Sovereignty, 1979, n. 2 at 
pp. 27-28. 


5 . 
Ibid. 3 


These are extremely important issues that would benefit greatly 
from policy research and analysis within an accepted communications 
policy framework. The ability of the United States, for example, to link 
the border broadcast dispute with the export of Telidon technology 
illustrates the urgent need for the government to be able to look at the 
communications environment in as complete a fashion as possible to be 
better able to determine where Canadian interests lie. 


The main issue facing Department of Communications’ decision- 
makers is not that technology creates policy problems, as this will always 
be the case, but that the policy context is too diffuse and thus inappro- 
priate to deal effectively with the problems generated. The elaboration of 
a clear policy context however has always been elusive in democratic 
societies and Canada is no exception. The issues generated by the com- 
munications revolution and the fact that the Department of Communi- 
cations must address the full spectrum of communications issues, from 
new technological developments to the human aspects of communi- 
cations, means that the department must have a strong policy research 
and planning dimension. It is only through the planning process that 
a systematic review of problems to be addressed can be undertaken and 
advice given on new research directions. 


The Department of Communications recognized the need for plan- 
ning when it appointed a senior planner who has the important task of 
giving advice on the mission of the department and, in light of this mis- 
sion, the task of mediating among key decisionmakers inside and outside 
the department. CRAB believes that outside advice is essential to DOC 
planning. The department has shown its willingness to listen to outside 
advice, not only by setting up CRAB but also by establishing other ad- 
visory bodies such as the Canadian Videotex Consultative Committee 
(and its sub-committees) which is able, through a process of open public 
meetings, to provide grass roots advice to the department. This type of 
consultative process needs to be enlarged. 


The Department of Communications has now embarked on a plan- 
ning process that could eventually result in the communications policy 
framework that many are seeking. The policy and planning process re- 
lated to the articulation of the departmental mission will also sharpen the 
R& ) planning process. 


24 


S, 


Mobile 
communications 
and teleservices 


Emerging issues related to mobile communications provide an excellent 
illustration of the need for a comprehensive set of research activities 

in both policy and technological areas. Mobile radio has many uses. 
These include military, public services, aviation, marine and land mobile. 
We deal here specifically with land mobile, but there are ready exten- 
sions to some if not all of the other areas. 


The traditional non-military users of mobile radios include public 
service agencies such as the police, fire, and ambulance services, and 
main dispatching services for such operations as taxis, couriers and de- 
livery services. In addition, mobile radios have also been used by transit 
authorities with a view to optimizing route mangement and improving 
service. In the resource industries the exploration sector has been partic- 
ularly attractive to the mobile radio industry since exploration tends to 
Be place in locations served by little else in the way of communication 
acilities. 


Canada has undertaken pioneering work in several of these sectors. 
The Department of Communications has a natural research interest in 
this area because of the opportunity it offers to improve the management 
of the spectrum. However, research activities will only have long-term 
value if they are complemented by appropriate policy measures. There- 
fore, policy research must be undertaken as well as technological research. 
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Mobile teleservices offer an opportunity for the department to build 
on a small existing body of industrial capability and at the same time to 
improve the efficiency of spectrum management. Approximately 30 per- 
cent of the department’s budget and nearly 50 percent of its manpower 
is concerned with spectrum management, which illustrates the economic 
importance of this area. 


For many years mobile radio has been used primarily for voice 
based services. The advent of new digital technologies and improvements 
in mobile radio design have created the opportunity to introduce digital 
technologies to areas previously served by voice radio systems. 


Spectrum management 


Traditionally, spectrum management activities have centred on programs 
which optimize the allocation of channels. More recently, attention has 
been paid to improving the manner in which an individual channel is 
used. In the traditional role of voice use, the scope for optimal use of 
channels assigned was relatively limited. Apart from improvements in 
radio signalling, such as, amplitude companded single side band (ACSB), 
the technological advances of digital based systems offer much greater 
potential. As an example of this, the radio spectrum requirements for 
channel allocation in the taxi industry have traditionally been based on 
the ability of one dispatcher to handle roughly 150 cars on a radio chan- 
nel. With the introduction of automated dispatching systems and digital 
transmission, up to 500 cars per channel can be handled, a three-fold 
improvement in spectrum efficiency for the same function. 


Not all sectors of the mobile radio user population are as amenable 
to improvements of this order. However, it is not generally recognized 
that spectrum management should encompass not only the efficient allo- 
cation of channels but also the efficient use of those channels. 


International co-operation 


Canada has worked extensively with the United States in establishing co- 
operative agreements on spectrum allocation close to the border areas. 
These have been subject to bi-lateral agreements struck between the two 
countries. Exchange of information is essential to ensure compatibility of 
Canadian and U.S. signalling requirements for digital systems. The Federal 
Communications Commission (FCC) in the United States is about to per- 
mit, for the first time, digital transmission in mobile bands. The approach 
taken will be in keeping with that in Canada. Continued international 
co-operation to develop common approaches to spectrum management 
is essential if Canadians are to enjoy the benefits of an overall North 
sepia system that gives Canadian industry ready access to the U.S. 
market. 
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Economic considerations 


The principal thrust of Canadian innovation has been in the area of 
computer aided dispatching for either the public sectors or the courier 
and taxi sectors. In these environments an innovative approach to spec- 
trum use has resulted in the efficiencies noted earlier as well as many 
other benefits, from relief of human stress to improved delivery of the 
end service. The export potential of these various developments is now 
being explored and should represent a substantial market to Canada. 


The transit sector is at the present moment dominated by the 
United States. There is a standard specification for transit equipment, 
maintained by the Urban Mass Transit Authority, under which purchas- 
ing is governed in the United States. While there are innovative devel- 
opments in Canada these do not meet the U.S. specifications and thus 
have limited export potential to that market. There is a lack of co- 
or-dination of transit radio usage in Canada and each transit authority 
appears to be proceeding down its own route. If allowed to continue 
this could result in the implementation of incompatible radio systems and 
a badly fragmented market. This will surely result in higher cost to the 
transit authorities and a poor export potential for Canadian business. 
Some attempt at co-ordinating transit radio usage in Canada and en- 
suring that specifications facilitate access to the U.S. market is badly 
needed. 


Recommendations 
It is recommended that: 


1 The regulation for licensing mobile radio channels should in- 
creasingly encourage efficient use of the channels themselves, 
as well as efficient channel spacing. Operators of mobile radio 
channels should be encouraged to introduce digital technology. 


2 The Department of Communications should continue its 
active co-operation with the FCC in the United States to 
establish a common North American set of rules for mobile 
radio allocation in North America, keeping in mind the ex- 
port potential of key Canadian innovations. 


3 The Department of Communications should accelerate its 
work with the communications authorities in other jurisdic- 
tions to develop appropriate guidelines for the implementation 
of radio based transit systems to provide a common market- 
place across Canada. 


4 The research activities of the Communications Research Cen- 
tre (CRC) should include more work in support of efficient 
spectrum use and common North American regulations. In 
undertaking this work the CRC should involve Canadian in- 
dustry to ensure that industrial opportunities are recognized 
and developed. 
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5 Through its standards work the Department of Communica- 
tions should promote spectrum management standards that 
promote Canadian industrial development within the Interna- 
tional Radio Consultative Committee (CCIR) and other 
appropriate standardization bodies. 
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New directions 
for the 
research program 


A Canadian Communications, Information and Satellite R&D Institute 


The Science Council of Canada recommended: 


“that the Communications Research Centre of the federal Depart- 
ment of Communications be restructured to form the nucleus of a 
national research institute for the development of advanced systems 
and applications software associated with the theory and practical 
use of the new technologies’’6 


The Department of Communications is developing this concept as 
a mixed private/public corporation at arms length from government 
and has advanced goals and program objectives that such an institute 
could have. 


Goals 


¢ to provide valuable services to both the private sector and 
government; 


¢ to provide a vivid demonstration of the federal government's 
commitment to this area of high technology and of Canada’s 
determination to play a major role in the rapidly developing 
information revolution; 


© Science Council of Canada, op. cit. Report No. 33, March 1982, p. 57. 
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® to provide new opportunities to obtain leverage out of the 
private sector, significantly improve the management of 
government resources and eliminate the many problems 
associated with the performance of R&D in the public ser- 
vice environment; 


® to provide a powerful focus for a number of co-operative 
government/industry initiatives that would maximize the 
effectiveness of Canada’s limited R&D resources in an area 
that is of vital importance to the future of the country; 


e to strengthen the quality, relevance and management of 
government R&D in this area. 


Program objectives 


In association with related provincial organizations, industry and 
universities: 


® to provide an understanding of the technical, social, economic, 
cultural and institutional aspects of the information revolution 
and their significance to both Canada and the world; 


e to foster the development of the new systems and service that 
will permit Canadians to derive maximum benefit from the 
new technologies that are the basis of the revolution; 


® to expand the scientific and technical base that is essential to 
the maintenance of Canada’s competitive position; 


@ to support the development of new industries with the 
thousands of new jobs and multi-billion dollar markets that 
are involved. 


An institute at arms length from government would certainly over- 


come a number of problems related to undertaking industrially-oriented 
R&D within a public agency. Among the attractive features are: 
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e fast response time and corporate flexibility, the ability to 
respond quickly to changing customer needs, to move people 
and quickly hire additional personnel, consultants, short- 
term employees, without manpower limits of public service 
regulations; 


® sponsoring organizations can receive services as necessary 
without complicated contract negotiation and renegotiation, 
without continuing obligations beyond their basic support, 
and free of conflict of interest problems; 


¢ more flexible employment practices; 


e effective utilization of employee skills. As envisaged, the 
organization would have a relatively lean core staff that 
would be augmented as necessary by contract people to re- 
spond to specific demands without any employer-employee 
relationship problems as currently exist in the public service. 
The objective would be to provide as quickly as possible, 
the necessary resources to serve the customer mix at any 
particular time; 


° ability to grow as demand increases, would have access to 
numerous different sources of funds including normal financial 
markets; 


¢ simple, obvious measures of effectiveness, i.e. customer 
satisfaction and willingness to pay for services; 


° acceptability and credibility to customers; 


° possibility of close, continuing and confidential relationship 
between customers and the institute: 


* customer left free to concentrate upon broad policy-making 
and planning functions, leaving details of day-to-day technical 
management to the institute; and 


* economies of scale reflected in the ability to amortize over 
many customers expensive but essential facilities and resources 
whose long-term average utilization per customer may be low. 


CRAB believes that the Communications Research Centre (CRC) 
must be a world class national centre of excellence whose expertise 
should be available to all Canadians. Therefore, we believe that the 
institute could be viable and we recommend that the concept be fully 
explored. However, we believe that such an institute should work 
closely with like groups across the country. Therefore we recom- 
mend that a regional presence be integrated into whatever concept 
is adopted. 


Protecting the existing research base 


While institute models are investigated, it is essential to protect the CRC 
research capability and re-establish a stable longer term research base as 
major projects such as Telidon, Office Communications System (OCS) 
and Elie project come to an end or are transferred to the private sector. 
We therefore support the development of a five-year R&D plan that will 
arrest the erosion of the research capability (i.e. 60 percent decrease in 
the current base over the last five years) and establish the R&D program 
around major themes such as those suggested.7 It is within this frame- 
work that we make our recommendations regarding future R&D directions. 


7 The Department of Communications five-year R@D plan is centred around four major 
themes: 1) Information Research, 2) Information Technology and Systems R&D, 
3) Broadcasting and Telecommunications R&D, 4) Transmission and Environmental 
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Telidon 


The Department of Communications pioneered the graphics protocol of 
the Telidon interactive communication system which is now accepted as 
a videotex standard. While Telidon is a sunset project, the department 
must not “throw out the baby with the bathwater.” Telidon technology 
is evolving rapidly and the department must keep in the forefront of 
technological development in support of the industry that is now com- 
mercializing the current generation of Telidon technology. CRAB was 
gratified to learn that funding for the Telidon program has been extend- 
ed for two years. However, we stress the need to develop content for 
the Telidon system since it is critical to the future development of the 
technology. 


There are a number of R&D issues that need immediate attention. 
These include: 


® reduction of the cost of Telidon equipment; 


e increasing the interactive capacity and reducing the 
complexity of accessing the system; 


e human impact and user research; - 
e development of content at acceptable cost; 

® support of industrial development; and 

e development of interfaces with personal computers. 


On-going departmental research is needed to ensure that Canadian firms 
retain a competitive edge in the videotex area. 


Stationary High Altitude Relay Platforms (SHARP) 


The SHARP concept is based on using a network of widely separated 
unmanned lightweight airplanes, flying at altitudes of 21 km, to relay 
telecommunications signals between points within a radius of coverage 
of 500 km. Lightweight telecommunications equipment on each airplane 
could be used to (i) relay signals between portable telephone terminals, 
(ii) broadcast FMTV signals and broadband data signals to small diame- 
ter parabola antennas and (iii) trunk telecommunications signals between 
one region and another. Such high altitude relay platforms could poten- 
tially meet the needs of subscribers using low power and low weight 
transmitters and antennas. They also could permit re-use of telecom- 
munications frequencies between regions (see figure 3). Because of the 
concentration of the signals over a limited expanse of territory, this 
approach to relaying signals lends itself to export markets of smaller 
countries and remote areas. 
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Figure 3 
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This communications concept has been developed in Canada over 
the past two years, following early work by National Aeronautics and 
Space Administration (NASA). Currently, Canadian industry and CRC 
staff are carrying out work on a novel method of powering airplanes 
with electrical motors by using microwave power transmitted from a 
large antenna system. 


There are a large number of rural homes in Canada which currently 
receive only two channels of TV broadcasting. It is known that many 
rural homes want as much choice in TV programming as urban homes. 
Further, there are many Canadians in rural and remote regions who are 
inadequately served by fixed and mobile telephony services. Finally, 
there is the quite different need for extending the range of radar surveil- 
lance systems for military and civil needs, over both mainland and off- 
shore locations. We believe that the technological and economic merits 
of this approach to relaying telecommunications signals should be fully 
investigated as well as the impact of SHARP on alternative communica- 
tions modes. 


Space research 


To maintain Canada’s reputation in space, the Space sector needs the 
freedom to be able to explore technology which is some ten years ahead 
of application. Of course, successful technological developments should 
be transferred to industry at the earliest possible indication that these 
technologies can be commercially viable. 


There are a number of opportunities for advanced R&D which 
fit with Canadian priorities in space. For example, the mobile satellite 
(MSAT) program presents major long-term opportunities in the mobile 
communications sector. As well, the Department of Communications 
could be in the vanguard of earth-station development. For example, the 
development of antennas that are more in keeping with the harsh Cana- 
dian environment than current dish antennas, such as the adaptation of 
synthetic aperture radar (SAR) antennae, could be a Canadian niche. 
Also, associated with earth-stations is the development of low-noise 
amplifiers based on gallium-arsenide technology. Being at the forefront 
of gallium-arsenide technology will become very important in the years 
ahead because the electrical properties of this product make it very 
attractive for micro-electronic applications. As well, there are satellite 
research opportunities related to the development of high definition 
television (HDTV) as described in the following section. The space 
sector should direct some of its R&D activities along these lines. 


High definition television: a major new opportunity 


With the advent of third generation television, specifically high defini- 
tion television (HDTV), the Canadian industry has the opportunity to 
enhance and strengthen its competitive position. At a time when the 
marketplace is demanding better quality at lower cost, this evolving 
technology has the potential to revolutionize the industry. The Japanese 
already have major research efforts in this area. Opportunities related to 
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this third generation television, that is enhanced and more particularly 
HDTV, were discussed at a recent conference in Ottawa.8 


The most visible direct benefit of HDTV is its impact on the user 
terminal. HDTV offers much better resolution and realism than typical 
National Television System Committee (NTSC) signals particularly on 
large screen displays such as projection units. Indirectly, but more 
importantly this technology offers significant advantages in the realm of 
motion picture production, distribution and projections, facsimile, visual 
data storage, document retrieval and training to name but a few 
(see figure 4). 


The potential impact on the Canadian motion picture production 
industry in the near future could be the most significant advantage. It 
could provide the Canadian industry with a much needed competitive 
boost through more efficient production as well as the production of new 
generation software. This is particularly important when considering 
Canada’s fledgling pay-TV service and its associated content and con- 
sumer cost constraints. In addition, with the expected role of the CBC 
vis-a-vis the new teleservices, the rationalization of film and television 
production technologies should ensure that any of the financial incentives 
provided are used in the most efficient and effective manner. 


A major advantage of this technology to the motion picture in- 
dustry is the movement away from standard 35 mm camera techniques 
to electronic video recording. This offers the advantage of immediate 
play back, minimized reshoots, reduced film processing cost and com- 
puterized editing and special effects. The Canadian production industry 
is still in a relative state of infancy as compared to the fully matured 
American industry. Canadian industry can, as part of its growth, invest 
directly in the new technology. 


8 1982 High Definition TV Colloquim; October 18-21, 1982, Ottawa, (Discussion papers) 
Department of Communications. 
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As well as providing benefits to producers and technicians, HDTV 
technology could open new opportunities for those involved in the per- 
forming arts. With the advent of HDTV, the quality of television images 
may finally begin to approach the quality of the original performances. 
This technical breakthrough may in turn stimulate public demand for 
access to the performing arts via television. The potential contribution 
of HDTV to the growth of the performing arts is yet another argument 
in favor of combining responsibility for communications and culture in 
a single government department, a theme which was stressed in last 
year’s CRAB report. 


The potential advantages of this technology are not without certain 
potential drawbacks. Because it is still in the early stages of development, 
adequate standards have not yet been defined for HDTV. It is extremely 
important that these be developed immediately on a national and inter- 
national basis so that this technology evolves in an efficient manner. 
Opportunities for co-operation with U.S. and Japanese industries should 
be fully explored. 


By virtue of the fact that HDTV involves more stringent require- 
ments than standard video signals it will certainly have an impact upon 
present and foreseeable transmission systems. Canadian broadband net- 
works are for the most part of the coaxial variety. Most of these are 
being considered for enhancement to 300 or 400 MHz to provide addi- 
tional channel availability. Because of its bandwidth requirements, a 
limited number of HDTV signals will be available, even on enhanced 
networks. 


The network of the future has been touted to be fibre optics. How- 
ever, even this network of the future may encounter difficulties in ade- 
quately accommodating HDTV. Therefore, it would be advantageous to 
investigate any such difficulties through trial endeavors to allow Cana- 
dian networks to evolve accordingly. The Elie fibre optic system could be 
considered an ideal candidate for such a test. 


Canada is in the midst of launching new satellites of the Anik C 
and D vintage. In considering such aspects as direct broadcast via sat- 
ellite aS well as point to multipoint wholesale distribution, provision 
should be made for the carriage of HDTV signals. Such provisions 
should take into consideration and be in accordance with developing 
standards. 


It is opportune now, given the present emphasis on service en- 
hancement and the growth of Canadian industry, for Canada to actively 
pursue this economic opportunity and exploit all potential advantages 
associated with it. 
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In order to achieve this end, efforts must be made to: 


Establish a focal point or central co-ordinating body either 
wholly within the Department of Communications or jointly 
with the CBC, other broadcasters and industry to pursue this 
technology and encourage and actively take part in the 
following activities; 


Review the report arising out of the “High Definition Televi- 
sion Colloquium '82”, its comments and recommendations; 


Conduct market research to assess the potential of this tech- 
nology and its economic impact on the various segments of 
the marketplace; 


Influence the evolution of HDTV on a national and interna- 
tional scale such that it will be compatible with the parallel 
evolution of the respective transmission media: 


Participate in and influence the development of national and 
international standards; 


Conduct a detailed application analysis to identify all poten- 
tial areas in which the application of this technology could 
maximize efficiency, quality and economics, thereby being an 
enhancement to Canadian industry as well as providing new 
opportunities for the artistic and cultural community; 


Influence and aid the Canadian film production industry 
to actively participate in the development and commercial 
application of this technology to enhance and strengthen 
its competitive position in the industry; 


Influence the development of this technology in Canada such 
that its application is as compatible as possible with both cur- 
rent and future consumer terminals; 


Conduct appropriate analysis and provide sufficient evolu- 
tionary direction that user terminals, networks and network 
devices evolve in concert and cognizant of the requirements 
of this technology; 


Encourage, aid, and participate in trials using this technology 
in the production, transmission and distribution segments of 
the industry; 


Consider the pilot application and testing of this technology in 
a test bed to demonstrate its potential; 


Consider Elie as an ideal candidate for a pilot application in 
view of an already established fibre optics network. 
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Conclusions 
and 
recommendations 


The Department of Communications research program is undergoing 
fundamental change. To maintain its record of excellence and to be bet- 
ter able to meet the research challenges in a rapidly changing policy en- 
vironment of the 1980s we make the following principal recommendations: 


1 Research related to the human aspects of communications technology 
should be given a high priority. The Department of Communications 
should continue to support creative initiative across Canada and 
ensure that appropriate equipment is placed in the social context of 
application. 


2 The Department of Communications should be in the forefront 
exercising its responsibility to recognize the jurisdictional problems 
in Canada related to telecommunications and propose effective 
solutions to these problems, backed by relevant research. 


3. The Department of Communications should continue its active co- 
operation with the FCC in the United States to establish a common 
North American set of rules for mobile radio allocation in North 
America keeping in mind the export potential of key Canadian 
innovations. 


4 The concept of a Canadian Communications, Information and Satel- 
lite R&D Institute should be fully explored, keeping in mind the need 
for a regional presence. 


4] 


An adequate level of financial resources needs to be dedicated to the 
re-establishment of a stable research base within CRC. 


The Department of Communications five-year R&D plan should 
become an integral part of the overall planning process and be up- 
dated yearly. 


The technological and economic feasibility of SHARP should be de- 
termined. The impact on other communications modes should also 
be explored. 


Other recommendations that we also make at this time are: 


The Department of Communications should consider becoming the 
lead agency to assess the possibility of a National Program that 
would give those coming into the labor force and the unemployed 
the new tools so that they themselves can learn to adapt to the new 
communications technologies. 


The Department of Communications should strengthen its social re- 
search program related to the use and impact of new communication 
technologies. 


The Department of Communications should enlarge the consultative 
process by which it obtains advice from various constituencies. 


The regulation for licensing mobile radio channels should increas- 
ingly encourage efficient use of the channels themselves, as well as 
efficient channel spacing. Operators of mobile radio channels should 
be encouraged to introduce digital technology. 


The Department of Communications should accelerate its work with 
the communications authorities in other jurisdictions to develop 
appropriate guidelines for implementation of radio based transit sys- 
tems to provide common marketplace across Canada. 


The research activities of the CRC should include more work in 
support of efficient spectrum use and common North American 
regulations. In undertaking this work, CRC should involve Canadian 
industry to ensure the industrial opportunities are recognized and 
developed. 


Through its standards work the Department of Communications 
should promote spectrum management standards that advance 
Canadian industrial development within the C.C.I.R. and other 
appropriate standardization bodies. 


Research related to the development of Telidon technology needs to 
be maintained. 


10 


Space research should focus on longer term opportunities such as 
those related to MSAT and earth-stations and other advanced tech- 
nological areas, for example gallium-arsenide. 


A priority should be given to exploring the potential of High Defini- 
tion Television (HDTV). The directions set down.on page 39 should 
guide the R&D effort. In particular, consideration should be given to 
the use of the Elie test bed for research in the applications related 

COs Oy 


We believe that by accepting and acting on these recommendations 


the Department of Communications will contribute significantly in en- 
couraging Canadians to capture the emerging opportunities in the new 
information/communications economy. 
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Annex A 


A National Informatics Institute 


There is a need in Canada for an organization which: 
e Can provide 


Critical mass needed to make significant contributions 


~ Needs of governments (federal and provincial) 

— Canadian companies (small and medium) 

— Canadian carriers (Teleglobe, Telesat, CBC, Cable TV) 
e Can be flexible 


e Can work on a confidential, non-conflict basis with all 
customers 


® Can grow as required 
— Free from arbitrary manpower and budget limitations 


e Can consolidate all government telecommunications and 
informatics resources within one organization 


- CRC, NRC, DND, EMR, F&O 


e Should institute, manage large programs i.e. Telidon, OCS 


Source: Assistant Deputy Minister Research, Department of Communications, adapted 
from a presentation given at the CRAB Meeting November 9-10, 1982. 
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Figure 4 
Applications futures de la THD 
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